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bring many more threats to 
human health. 


As Chair of the Medical 
Research Foundation —the 
charitable arm of the Medical 
Research Council -—| have 
seen the incredible impact 
that individuals who 
remember the Foundation 

in their Wills can have on 

the future of our health and 
wellbeing here in the UK. 
These gifts fund research and 
researchers which can have 
far-reaching implications for 
human health. 


With a gift in your Will 

you can play a key role in 
providing the science that 
will protect the health of 
future generations. 


Right now, the Foundation 

is funding research to tackle 
antimicrobial resistance, 
and investing in researchers 
like Dr Myrsini Kaforou — who 
will make the fight against 
antimicrobial resistance her 
life’s work. 


Without support at the crucial 
early stages, researchers like 
Dr Kaforou can be forced to 
abandon their passion and 
leave science altogether, 
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to future human health. 
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the European Molecular 
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in the Foundation’s ability 

to fund research that will 
enable the next generation of 
scientists to make real world 
discoveries in the future. 
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future of human health 
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Going circular 


It is possible to remake our economy to use less and waste less 


NO ONE looking at the state of Earth in 
2022 can be in any doubt that we are facing 
three grave environmental crises. The 
climate emergency is well-established; 
an appreciation of the disastrous scale 

of biodiversity loss is growing; and our 
pollution of air, soil and water is becoming 
recognised as an existential risk. 

What is perhaps lacking is an awareness 
of how interlinked these crises are. As a 
result, solutions tend to be piecemeal: 
targets to increase renewable energy or 
electric vehicle uptake; campaigns to 
encourage greener eating; bans on plastic 
straws. Sometimes, they can even be 
counterproductive, as with creating space 
for biofuel crops, which can displace food 
production and increase deforestation. 

Akey theme links all three crises: waste. 
The carbon dioxide at the root of global 
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Climate change 


Andes ‘peak water’ looms 


An analysis of glacier thickness suggests people living near the Andes 
will soon face problems accessing water, finds Adam Vaughan 


PEOPLE living in the Andean 
mountains in South America 
will reach “peak water” — defined 
as a declining availability of 
water—much sooner than 
expected because the glaciers 
they rely on have been found to 
be much thinner than thought. 

The area’s glaciers have 
27 per cent less ice than previously 
estimated, according toanew 
global assessment of the thickness 
of the world’s glaciers. The study, 
which excludes Antarctica and 
Greenland, also found that glaciers 
in the Himalayas have 37 per 
cent more ice than thought. 

That is good news for the 
250 million people living near 
the Himalayas. The region’s 
glaciers are melting rapidly 


under climate change, and 
there are concerns that this 
will threaten local drinking 
water supplies. If those glaciers 
are thicker than we thought, 
they may provide a source 
of drinking water for longer. 

“This new data set of the 
world’s glaciers has a huge 
impact on water resources,” 
says Romain Millan at Grenoble 
Alpes University in France, 
who led the analysis. “In some 
regions it’s positive, because in 
the Himalayas it reduces the 
pressure on the fresh water, but 
in other regions, like the Andes, 
it’s increasing the pressure on 
fresh water availability.” 

Millan and his colleagues 
arrived at their estimates by 


amassing 810,000 pairs of satellite 
photos of glaciers, taken 400 days 
apart, that represented 98 per cent 
of the world’s glacialised area. 
They used information in the 
images to measure the velocity 

of the world’s rivers of ice (Nature 
Geoscience, doi.org/hf8)). 


“This new data set of 
the world’s glaciers 
has a huge impact 
on water resources” 


Previous studies estimating 
the ice thickness of glaciers have 
relied mostly on looking at the 
slope of the glaciers rather than 
the speed at which they move. The 
new research found that meltwater 
from these glaciers could raise sea 


Click to accept 

How privacy policies 
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Ice near Mount Fitz 
Roy on the border of 
Argentina and Chile 


levels by about 26 centimetres, a 
fifth less than previous estimates. 
At first glance, this may suggest 
there is significantly less ice 
globally than we thought. 
However, several glaciologists not 
involved in the study, including 
Regine Hock at the University of 
Oslo in Norway, say this result is 
largely because the study excluded 
a number of glaciers in Antarctica. 

The amount of sea level rise 
from all these glaciers vanishing 
would be dwarfed by the melting 
of ice sheets in Greenland and 
Antarctica, which are currently 
projected to add around a metre 
to total sea level globally by the 
end of this century. 

Hock says the new data “is a 
major step forward”, but notes that 
ground observations of ice 
thickness are still sparse, limiting 
our ability to confirm estimates 
derived from space. “There are still 
large uncertainties regarding the 
exact ice volumes, especially in 
regions with few observations,” 
she says. Ground data on the 
Himalayan glaciers is particularly 
scarce. 

That is why Daniel Farinotti 
at ETH Zurich, Switzerland, says: 
“The paper is a big step forward 
in quantifying Earth’s glacier 
reserves — and still it isn’t the 
truth.” However, he says the new 
research is at the forefront of 
narrowing the uncertainty 
on how thick glaciers are. 

One of the satellites that the 
study relied on, the European 
Space Agency’s Sentinel-1B, has 
been offline since December due 
to a malfunction that still hasn’t 
been fixed. Millan says the outage 
is areminder of how important 
such satellites are for monitoring 
the environment. “This new 
generation of satellites has 
completely changed the way 
we look at glaciers,” he says. 
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News 


Technology 


El Salvador revamps bitcoin system 


The country adopted the cryptocurrency as legal tender but its virtual wallet has problems 


Matthew Sparkes 


THE Central American country 
of El Salvador is giving its official 
bitcoin payment system an 
overhaul less than six months 
after introducing it, because of 
the issues that have plagued it. 

El Salvador passed legislation 
to make bitcoin legal tender in 
September 2021, the first country 
in the world to do so, but the bold 
experiment has enjoyed limited 
success. Hundreds of citizens 
claimed that payments weren't 
being received by shops, or that 
funds were disappearing from 
their accounts. Traders also briefly 
exploited a loophole in the state- 
issued wallet app to turn a quick 
profit. Now, a US company is 
being drafted in to replace the 
infrastructure and fix these issues, 
and the project is being overhauled. 

A government press release 
confirmed that financial services 
company AlphaPoint will work 
on an updated Chivo Wallet — the 
state-controlled service that 
handles bitcoin payments. 

Igor Telyatnikov at AlphaPoint 
confirmed to New Scientist that 
the company would be providing 
technology “at the heart” of 


MARVIN RECINOS/AFP VIA GETTY IMAGES 


the Chivo system, including the 
smartphone app, sales processing 
for shops and core infrastructure. 
“Most of the changes are indeed 
behind the scenes, focusing on 
enhanced usability, uptime and 
scalability,’ he says. “But there 
are some notable improvements 
to the Lightning integration for 
nearly instantaneous bitcoin 
transactions.” The Lightning 
technology sits above the core 


Avendor in San Salvador 
holds a sign showing that 
bitcoin is accepted there 


bitcoin protocol and enables faster, 
smoother transactions, because 
bitcoin transactions usually take 
up to an hour to process. 

El Salvador’s president, Nayib 
Bukele, made bitcoin legal tender 
ina bid to alleviate a prickly 
economic problem: citizens 
sending money home from 
abroad account for up to one-fifth 
of the country’s GDP, but they have 
to pay high transaction fees, and 
70 per cent of people have no bank 
account. Bitcoin enables quick, 
cheap payments across borders, 
and doesn’t require banks. 


In September last year, the 
government gave each citizen 
a Chivo wallet containing US$30 
in bitcoin. The currency could be 
used for shopping, or to pay taxes. 
Chivo is run by a state-owned 
company, also called Chivo, 
and its source code is private. 
While bitcoin is an open source 
and decentralised technology, 
El Salvador opted for a state- 
controlled version with wallets 
created and issued by the 
government and back-end 
infrastructure operated by 
a company. This approach 
attempts to centralise and impose 
government control ona system 
that was designed to avoid both. 
Last month, the International 
Monetary Fund advised the 
country to drop bitcoin as legal 
tender, but the suggestion was 
rejected by the government of 
El Salvador. Treasury minister 
Alejandro Zelaya said that 
“no international organisation 
is going to make us do anything, 
anything at all”. 
The president’s office and the 
company behind Chivo didn’t 
reply to requests for comment. lf 


Astronomy 


‘Mega comet’ from 
outer solar system is 
137 kilometres wide 


ASTRONOMERS have confirmed 
that a“mega comet” flying towards 
the sun is the biggest comet from 
the outer solar system ever found. 
In June 2021, researchers 
announced the discovery of comet 
C/2014 UN271 (Bernardinelli- 
Bernstein) beyond the orbit of 
Uranus. The object's brightness 
suggested it was vast and came 
from a cloud of icy bodies that 
surrounds our solar system, the 
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Oort Cloud. It was estimated to be 
between 100 and 370 kilometres 
across, making it possibly the 
biggest comet ever seen. 
Emmanuel Lellouch at the 
Paris Observatory and his colleagues 
have now confirmed the object's 
size. Measuring the heat radiating 
from the comet using the Atacama 
Large Millimeter/submillimeter 
Array in Chile, they calculated that 
its solid nucleus inside the coma 
of dust and gas that surrounds it 
is about 137 kilometres across 
(arxiv.org/abs/2201.13188). 
“We have confirmed the 
estimate,” says Lellouch. “It’s 


the biggest comet from the 
Oort Cloud ever found.” 

The comet reflects about 
5 per cent of the light that hits 
its surface, making its reflectivity - 
or albedo — similar to other comets 
in the solar system and perhaps 
suggesting a “kind of universal 
albedo” among comets, he says. 
“There is no trend that larger 
comets should be intrinsically 
brighter,” he says. 


“The comet is twice the 


size of its closest known 
competitor, comet Hale- 
Bopp, discovered in 1995” 


The size of the comet, 
although lower than some upper 
estimates, still makes it twice the 
size of its closest known competitor: 
comet Hale-Bopp, which was 
discovered in 1995. 

There is another non-Oort Cloud 
comet that is technically larger - 
95P/Chiron, which orbits between 
Saturn and Uranus and is thought 
to have a diameter of around 
210 kilometres — but its status as 
a comet or minor planet is debated. 
Nonetheless, comet Bernardinelli- 
Bernstein is a “remarkable 
discovery”, says Lellouch. ff 
Jonathan O’Callaghan 


Environment 


Dog waste may 
harm suburban 
nature reserves 


Chen Ly 


TAKING your dog for a walk 

in a nature reserve could harm 
biodiversity because its faeces 
and urine bring in excess nitrogen 
and phosphorus to the ecosystem. 

While the effects of dogs 
on wildlife through disease 
transmission and disturbance have 
been well-studied, little is known 
about the impact of their waste. 

To investigate, Pieter De Frenne 
at Ghent University in Belgium 
and his colleagues monitored 
the number of dogs at four sites in 
nature reserves near Ghent between 
February 2020 and June 2021. 

In total, the researchers counted 
1629 dogs across the sites, which 
corresponded to 1530 dogs per 
hectare per year. They assumed 
dogs spent one hour at the two 
larger sites and half an hour at 
the two smaller ones, on average. 
Using known values of nitrogen and 
phosphorus concentrations in dog 
faeces and urine, they calculated 
the amounts that dogs would have 
brought into these ecosystems. 

They estimate that dogs bring 
5 kilograms of phosphorus per 
hectare per year and 11 kilograms 
of nitrogen per hectare per year 
into suburban nature reserves 
(Ecological Solutions, doi.org/hf 5h). 

"That's 50 per cent of the 
nitrogen that comes in via the 
rain,” says De Frenne. However, 
this assumes that the dogs’ owners 
don’t take any of the waste away 
with them - picking up waste 
would reduce the nitrogen input 
by 57 per cent and the phosphorus 
input by 97 per cent, the team found. 

These figures are significant, says 
De Frenne. Too much phosphorus 
or nitrogen - common components 
of fertilisers - in the soil can lead 
to loss of plant biodiversity and 
habitat degradation. 

“Dogs bring substantial amounts 
of nutrients to nature reserves and 
woodlands that should not be 
neglected,” says De Frenne. ff 
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Medicine 


New Scientist Video 
See video on this paralysis treatment online 
youtube.com/newscientist 


Implants let people who were 
paralysed walk with support 


Clare Wilson 


THREE people who were 
completely paralysed from 
the waist down due to spinal 
cord injuries can now walk 
while using wheeled walking 
frames or crutches for support, 
thanks to implants that 
electrically stimulate nerves 
in their back and legs. 

“All three patients 
immediately after the surgery 
were able to stand up and to step 
[with support],” says Jocelyne 
Bloch at Lausanne University 
Hospital in Switzerland, who 
carried out the surgery. 

“On the first day, I was able 
to see my legs moving and 
it was very, very emotional,” 
says Michel Roccati, one of the 
recipients. After four months of 
training, he could walk outside 
using a walker. 

Several groups have been 
investigating using implants to 
stimulate nerves of the spinal 
cord in people who have injured 
them, but most have focused 
on people with lesser injuries 
and more intact nerves. The 
idea is that the stimulation 
makes the remaining nerves 
more excitable and so amplifies 
the weak signals from the 
brain to the legs, although 


this takes months of training. 
In the new study, the three 
men, who hadall been injured 
for more than a year, had 
complete paralysis from the 
waist down. The instant results 
demonstrated hinge on using 
purpose-built electrodes. 
“This isa monumentally 
huge step forward,” says 
Ronaldo Ichiyama at the 


16 


Number of electrodes implanted 
onto each recipient's spine 


University of Leeds, UK. 
“However, we need to see this 
reported in more people before 
we get too excited.” 

Roccati, who was paralysed in 
a motorbike crash in 2017, now 
uses the implanted device for 
1to 2 hours a day, including for 
going for walks on his own. He 
can also stand up for 2 hours, 
cycle in an adapted wheelchair 
and even swim by choosing 


different stimulation programs. 


He finds walking or standing 
helps relieve pain caused by 
sitting in a wheelchair all day. 
Bloch co-led the study with 
Grégoire Courtine at the Swiss 


Arecipient of the 
technology learning 
to walk again 


Federal Institute of Technology 
in Lausanne (EPFL). Both are 
co-founders of Onward Medical, 
a technology spin-off. Working 
with the company, the team 
developed electrodes that 
could target spinal nerves. 
Each of the three individuals 
has had 16 electrodes implanted, 
although the team wants to 
put 32 into future recipients. 

A user chooses what kind 
of patterns of movement they 
need through a tablet computer. 
This links wirelessly to a device 
called a neurostimulator that 
was put into their abdomen, 
which connects to the 
electrodes on their spine. The 
neurostimulator will have to be 
replaced after about nine years, 
although the electrodes should 
last the lifetime of the recipient 
(Nature Medicine, doi.org/hféf). 

Roccati feels some sensations 
when the implant starts 
working, as does another user, 
but the third person in this 
study, who had the most severe 
spinal cord injury, feels no 
sensations, says Courtine. 

Roccati is also seeing small 
improvements in function 
even when the stimulation is 
turned off. This shows that his 
spinal nerves weren't entirely 
severed, although he was 
classed as having complete 
paralysis of the legs. 

The researchers believe 
their approach could in theory 
help other people who are 
paralysed but who have at least 
6 centimetres of healthy spinal 
cord beneath the injury so 
there is room to implant all the 
electrodes. Yet the technology 
won't be available outside trials 
for several years, says Bloch. 
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News 


Technology 


DeepMind has made software-writing 
Althat rivals an average human coder 


Matthew Sparkes 


UK-BASED AI company DeepMind 
has taught some ofits machines 
to write computer software -—and it 
performs almost as well as an 
average human programmer 
when judged in competition. 

The AlphaCode system can 
solve software problems that 
require a combination of logic, 
critical thinking and the ability 
to understand natural language, 
according to DeepMind. 

The tool was entered into 
10 rounds on the programming 
competition website Codeforces, 
where humans test their coding 
skills. In these rounds, AlphaCode 
placed at about the level of the 
median competitor. DeepMind 
says this is the first time an AI 
code-writing system has reached 
a competitive level of performance 
in such contests. 

AlphaCode was created by 
training a neural network on 
lots of coding samples, sourced 
from the software repository 
GitHub and previous entrants 


Animal behaviour 


Chimps appear 
to treat wounds 
with insects 


A COMMUNITY of chimpanzees 

in Loango National Park in Gabon 
put insects onto their open wounds, 
seemingly as a form of first aid. 
While there has been evidence 

of animals using plants to self- 
medicate, these are the first 

known instances with insects. 

In November 2019, Alessandra 
Mascaro, who works on the Ozouga 
Chimpanzee Project at Loango 
National Park, watched and filmed 
a female chimpanzee named Suzee 
nursing the injured foot of her son, 
Sia. Unexpectedly, she saw Suzee 
take something from between her 
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to competitions on Codeforces. 
When presented with a novel 
problem, it creates a massive 
number of solutions in both the 
C++ and Python programming 
languages. It then filters and 
ranks these into a top10. When 
AlphaCode was tested in 
competition, humans assessed 
these solutions and submitted “Coding is a thorny problem 
the best of them. for Al because it is difficult 

Generating codeisa particularly to assess how near to 
thorny problem for AI because success an output is” 
it is difficult to assess how near 
to success a particular output is. 
Code that crashes and so fails to 
achieve its goal could bea single 
character away from a perfectly 
working solution, and multiple 
working solutions can appear 
radically different. Taking part in 
a programming competition also 
requires an AI to extract meaning 
from the description ofa problem 
written in English before it can 
attempt a solution. 

Last year, Microsoft-owned 
GitHub created a similar but 


more limited tool called Copilot. 
Millions of people use GitHub 
to share source code as well as 
to organise software projects. 
Copilot took that code and 
trained a neural network with it, 
enabling it to solve comparable 
programming problems. 


But the tool was controversial 
as many claimed it could directly 
plagiarise this training data. 
Armin Ronacher at software 
company Sentry found that it 
was possible to prompt Copilot to 
suggest copyrighted code from the 
1999 computer game Quake III 
Arena, complete with comments 
from the original programmer. 
This proprietary code cannot 
be reused without permission. 

DeepMind says that AlphaCode 
doesn’t copy code from training 


lips and apply it to the open wound. 
When analysing the video footage, 
Mascaro and her colleagues 
realised that Suzee had placed 
a winged insect on Sia’s wound. 
“We had witnessed something 
really amazing,’ says team 
member Simone Pika at 
Osnabriick University in Germany. 
After the initial observation, the 
researchers continued to monitor 
Suzee and the roughly 45 other 
chimps in her community until 
February 2021. In total, they 
observed the behaviour in 22 
chimps. In 19 cases, chimps would 
catch a small winged insect and 
press it between their lips, then rub 
it onto their own exposed wounds 
using their lips or fingers before 
removing the insect. In the other 
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three, they aided another chimp 

(Current Biology, doi.org/hf6c). 
The researchers are unsure 

why the chimps do this. “What 

is intriguing me at the moment 

is, which insect species are they 

catching? And do they understand 


samples. Given the examples 

the firm provided in a paper 
posted on its website, it does 
appear to solve problems while 
only copying slightly more code 
from training data than humans 
already do, says Riza Theresa 
Batista-Navarro at the University 
of Manchester, UK. 

But AlphaCode seems to 
have been so finely tuned to 
solve complex challenges that 
previous AI coding tools can still 
outperform it on simpler tasks, 
she says. “While AlphaCode is able 
to do better than state-of-the-art 
Als like GPT on the competition 
challenges, it does comparatively 
poorly on the introductory 
challenges,” she says. 

No one from DeepMind was 
available for interview, but Oriol 
Vinyals from the firm said ina 
statement: “There is still work 
to do to achieve the level of the 
highest performers, and advance 
the problem-solving capabilities 
of our Al systems.” I 


Two chimps at 
Loango National 
Park in Gabon 


what they’re doing?” says Pika. 

It could be that the unknown 
insects have medicinal properties, 
say the researchers. 

The team also suggests the 
insects could simply be a source 
of comfort. “Can you imagine when 
you were little and you fell, and the 
wound wasn’t really bad on your 
knees,” says Pika. “But then your 
mum put alittle plaster on your 
knee and suddenly everything 
was better, right?” 

These new-found behaviours 
could help us understand the origins 
of self-medication, she says. ff 
Chen Ly 
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ATEM Mini Pro model shown. 


Introducing ATEM Mini Pro 


The compact television studio that lets you 
create presentation videos and live streams! 


Blackmagic Design is a leader in video for the television industry, 
and now you can create your own streaming videos with ATEM Mini. 
Simply connect HDMI cameras, computers or even microphones. 
Then push the buttons on the panel to switch video sources just like a 
professional broadcaster! You can even add titles, picture in picture 
overlays and mix audio! Then live stream to Zoom, Skype or YouTube! 


Create Training and Educational Videos 

ATEM Mini‘s includes everything you need. All the buttons are positioned on 
the front panel so it's very easy to learn. There are 4 HDMI video inputs for 
connecting cameras and computers, plus a USB output that looks like a webcam 
so you can connect to Zoom or Skype. ATEM Software Control for Mac and PC 
is also included, which allows access to more advanced “broadcast” features! 


Use Professional Video Effects 

ATEM Mini is really a professional broadcast switcher used by television stations. 
This means it has professional effects such as a DVE for picture in picture effects 
commonly used for commentating over a computer slide show, There are titles 
for presenter names, wipe effects for transitioning between sources and a 
green screen keyer for replacing backgrounds with graphics. 


= Learn more at www.blackmagicdesign.com 


Live Stream Training and Conferences 

The ATEM Mini Pro model has a built in hardware streaming engine for live 
streaming via its ethernet connection. This means you can live stream to YouTube, 
Facebookand Teams in much better quality and with perfectly smooth motion. 
You can even connect a hard disk or flash storage to the USB connection and 
record your stream for upload later! 


Monitor all Video Inputs! 

With so many cameras, computers and effects, things can get busy fast! The 
ATEM Mini Pro mode! features a “multiview" that lets you see all cameras, titles 
and program, plus streaming and recording status all on a single TV or monitor. 
There are even tally indicators to show when a camera is on air! Only ATEM Mini 
is a true professional television studio in a small compact design! 


ATEM Mini... US$295 
ATEM Mini Pro... US$495 
ATEM Mini Pro ISO...US$795 


Blackmagicdesign 
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Energy 


MPs want to speed up English 
gas boiler ban for new homes 


Adam Vaughan 


A BAN on gas boilers in new 
homes in England should be 
brought forward by two years 
to 2023, according to a report 
published last week by a 

group of MPs who say the 

UK government must be 
clearer about howit plans to 
decarbonise heating in homes. 

The report by the Business, 
Energy and Industrial Strategy 
(BEIS) Committee came as 
energy regulator Ofgem 
announced it would lift a price 
cap for 22 million homes in Great 
Britain, increasing an average 
home’s energy bill by 54 per 
cent, or £693, from 1 April. This 
will take the price cap to £1971 
per year. Ofgem blamed the 
jump on a “record rise in global 
gas prices”, and the government 
responded by offering support 
of £200 to £350 per household. 

The BEIS committee says 
the government’s strategy 
for phasing out gas boilers for 
home heating, published last 
October, lacks detail on policies 
and fails to explain how the 
plans will be delivered. 

Heat pumps, heat networks 
and hydrogen boilers are seen 
as the three main alternatives 
to gas boilers, which heat 85 per 
cent of UK homes today. The 
government has set a target 


85% 


Share of UK homes currently 
heated by gas boilers 
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that all new heating systems 
installed in UK homes from 
2035 should be low carbon. 
“The headline problem 
is that the government has 
announced a target, but 
they’ve not really announced 
how they’re going to deliver it,” 
says Darren Jones, chair ofthe 
BEIS committee. 
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The control panel 
ona domestic 
gas boiler 


“The market is not yet mature 
enough -the innovation curve, 
the price point for consumers, 
the ability to install kit across 
the country — to deliver the 
target in the time frame. So 
that requires some form of 
state intervention,” he says. 

Moving away from gas boilers 
will be a challenge because of 
“scale, complexity, and cost”, 
say the MPs. Some 36,000 
heat pumps were installed in 
2020 compared with nearly 
2 million gas boilers. 

Meeting a government goal 
to install 600,000 heat pumps 
a year by 2028 will be vital ifthe 
UK is to avoid missing its target 
of reducing the entire economy 
to net-zero emissions by 2050, 
the committee says. 

One solution would be 
to bring forward a ban on 
gas boilers in new homes in 
England from 2025 to 2023 
to avoid costly retrofits later, 
the BEIS report says. 

Another would bea 
public awareness campaign 
with energy suppliers to 
tackle “extremely limited” 


consumer awareness 
of low-carbon heating. 

Anew £450 million “boiler 
upgrade scheme” opens to 
households in England and 
Wales in April, which will pay 
£5000 of the typical £10,000 
cost of an air-source heat pump. 
But the report says the scheme is 
“not ofthe scale” needed to meet 
the 2035 low-carbon heat goal. 

Jones says decarbonising heat 
in homes will be key to avoiding 
repeats of energy price shocks 
like the one the UK is facing 
this year. “When we have well- 
insulated homes with heating 
systems that aren’t going to be 
fuelled by volatile gas prices, 
that’s going to be great for the 
climate, but it’s also going to be 
great for energy bills,” he says. 

The UK government didn’t 
respond toa request fora 
comment on the BEIS report. 

Separately, a poll published 
last week by Opinium for 
innovation agency Nesta 
found that 88 per cent of 2000 
UK adults underestimated 
how many tonnes of carbon 
emissions a domestic gas boiler 
produces each year. Only 12 per 
cent correctly said they were the 
equivalent to seven London-to- 
New York flights. 8 


Psychology 


Head-tingling videos 
may help people 
with anxiety 


Clare Wilson 


PEOPLE who experience weird 
tingles in their head and neck 
known as autonomous sensory 
meridian response (ASMR) tend to 
be more anxious and neurotic than 
average. But watching videos that 
trigger these sensations - which 
often feature people whispering or 
getting a massage - can help them 
relieve anxiety in the short term, 

a small study has found. 

ASMR began to be discussed 
online in 2010, sparking a craze for 
videos that trigger the sensations. 
It is unclear how many of us are 
susceptible to it - estimates range 
from one in five people to far more. 

To find out more about 
ASMR's effects, Joanna Greer at 
Northumbria University in the UK 
and her colleagues asked 64 people 
to fill in questionnaires to measure 
their levels of neuroticism and 
general anxiety. About half of them 
said they could experience ASMR. 


“| think there is huge 
potential for ASMR to be 
considered as a form of 
therapeutic intervention” 


The participants watched a 
5-minute video in which a woman 
tapped, scraped and shook various 
objects, such as plastic containers 
and shiny cardboard packages. 
They also completed a survey to 
measure their anxiety levels just 
before and after watching the clip. 

The ASMR experiencers had 
slightly higher levels of neuroticism 
and general anxiety, in common 
with findings from earlier studies. 
After watching the video, their 
anxiety scores fell, on average, 
from 42 to 37 out of amaximum 
of 80. The other group had no 
change (PLOS One, doi.org/hft6). 

“| think there is huge potential 
for ASMR to be considered as some 
form of therapeutic intervention,” 
says Greer, if the findings are 
replicated ina larger study. 1 
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A blooming problem 


Vast growths of harmful algae are choking lakes more frequently 


Chen Ly 


CLOUDS of algae, like this one 
in North America’s Lake Erie in 
September 2017, are hitting 
freshwater ecosystems more 
often, according to the first study 
to map their incidence globally. 
Lian Feng at Southern University 
of Science and Technology in China 
and his team devised an algorithm 
to spot potentially toxic green algal 
blooms by their colour in satellite 
images. In their analysis of nearly 
250,000 freshwater lakes, blooms 
were detected around 3.6 per cent 
of the time from the 1980s to 
the 2000s, but this increased to 
5.2 per cent during the 2010s 
(Nature Geoscience, doi.org/hfvd). 
“The most significant increase we 
found was in Asia and South Africa,” 
says Feng. “This is because fertiliser 
use increased substantially [in those 
regions] in the past decade.” Some 
chemicals in fertiliser can promote 
algal growth, and climate change 
may be another factor, says Feng. 
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Privacy policies get longer and harder to read 


PRIVACY policies have become 
longer and less readable, and 
require more access to user data 
for the organisations that write 
them, an analysis of 25 years 

of documents shows. 

Isabel Wagner at De Montfort 
University in Leicester, UK, 
gathered 50,000 privacy policy 
texts by trawling some of the 
most visited websites in the 
world for their privacy policies. 
She also delved into their history 
dating back to 1996 using the 
Internet Archive’s Wayback 
Machine, which hosts historical 
versions of web pages. 

She analysed the data 
using a machine-learning 
tool called BERT, developed 
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by Google in 2018, that does 
natural language processing. 
BERT is able to quickly analyse 


large amounts of data for patterns. 


Wagner’s work was triggered 
by arecognition ofher own habits. 
“As a researcher who works on 
privacy, I find myself agreeing to 
privacy policies but not reading 
them,” she says. 

She found that the average 
privacy policy nearly quadrupled 
in length between 2000 and 2021. 
The average policy was 1146 words 
long in 2000, 2159 words long 
in March 2011 and 4191 words 
long in March 2021. 


Analysing the texts on a month- 


by-month basis, Wagner found 
that their length ballooned in 


around May 2018 — when the 
European Union’s General Data 
Protection Regulation (GDPR), 
a set of laws designed to protect 
consumers’ data, came into 
effect — and at the start of 2020, 
when California introduced 
similar rules. 

As privacy policies have got 
longer, they have also become 
more complicated. According 
to the Flesch reading ease scale, 
which measures the readability 
of text, Wagner found that privacy 
policies written in 2021 had scores 


similar to academic papers written 

for the likes of the Harvard Law 

Review (arxiv.org/abs/2201.08739). 
“I think privacy policies, 

from a user’s point of view, 

are fundamentally broken,” 

says Wagner. She suggests that 

until policies are dramatically 

simplified, machine learning 

could help users sift through 

the morass of gobbledygook. 
Lilian Edwards at Newcastle 

University, UK, says that such 

analyses highlight the issues 

with impenetrable privacy 

policies, an issue she says is 

particularly prevalent in the 

US. “Hopefully that situation 

will not now last forever.” 

Chris Stokel-Walker 


Animal intelligence 


Learning in fruit flies 
may not be related 
to nature or nurture 


Christa Lesté-Lasserre 


INDIVIDUALITY in fruit flies may not 
be due to nature or nurture alone, 
but a third key factor: randomness. 

Despite being genetically modified 
so they have essentially the same 
genetic code and being raised in the 
same conditions, individual fruit 
flies (Drosophila melanogaster) 
learn to avoid negative experiences 
at different rates. Random factors 
might contribute to a species’ ability 
to adapt by ensuring a variety of 
individuals, says Benjamin de Bivort 
at Harvard University. 

In previous studies, such fruit flies 
have shown individual preferences 
for light, temperature and postures. 
De Bivort wondered whether they 
would also behave differently ina 
learned, rather than innate, context. 

Using 1-week-old female fruit 
flies, his team placed each fly in an 
arena with two tunnels, each with 
a different odour. One odour was 
associated with either an electric 
shock or a bitter taste. The next day, 
the team switched which odour was 
linked to these negative stimuli. 

The flies had varying responses to 
a single training session, reflecting 
clear individual differences, says 
de Bivort. These were consistent: 
those that quickly learned to avoid 
the shock also quickly learned to 
avoid the bitter taste (Biology 
Letters, doi.org/hfwm). 

"This sort of pushes against the 
idea of nature versus nurture, or 
genes and the environment [alone], 
as explanatory factors for variation,” 
says de Bivort. Technically, the 
differences could be related to things 
like whether a fly spent more time 
touching the plastic tube it grew up 
in, but such factors are practically 
impossible to measure, he says. 

Amore “convenient” explanation 
is pure randomness during brain 
development, says de Bivort. “Our 
best guess is that small random 
developmental differences in 
learning circuits account for the 
different learning styles,” he says. I 
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Health 


New HIV variant discovered, 
but it ts just as treatable 


Clare Wilson 


A MORE transmissible and 
potentially dangerous variant 


of HIV has been found in Europe. 


The discovery means it is more 
important than ever for people 
at higher risk to test for the virus 
regularly and to start treatment 
immediately, say doctors. 

The number of new HIV 
infections — those involving all 
known variants combined — has 
fallen globally over the past 
decade, thanks to widespread 
use of medicines that suppress 
the virus. However, it remains 
important for researchers to 
look out for new variants. 

An international research 
team has now discovered one. 
Called VB, it is just as treatable 
as ordinary HIV and can be 
detected using the same 
diagnostic tests used for 
other variants of the virus. 

There are only 109 people 
known to be infected with VB, 
all but two of whom live in the 
Netherlands. But other people 
could be infected with the 


variant without knowing it. 
Researchers who sequence HIV 
should check their databases 
for more cases, says Chris 
Wymant at the University of 
Oxford, who led the research. 
People with HIV- whether 


the VB kind or not —who take 
treatment now have near- 
average lifespans. If they don’t 
miss doses, the virus becomes 
undetectable in their blood 
and bodily fluids, so they can’t 
pass it on even during sex 
without acondom. 

People without HIV can 
also take the same drugs to 
avoid catching it, ifthey are 
at higher risk of doing so. 

The new variant was 
discovered through a project 


109 


people are known to be infected 
with the new form of HIV 


called Beehive. This aims 
to understand the links 
between HIV genetics and 
disease severity, and is based 
on databases of HIV sequences 
from people in Uganda and 
eight countries in Europe. 
Wymant’s team initially 
found VB in 16 people in the 
Netherlands, one in Switzerland 
and one in Belgium. Further 
digging revealed the others, 
who all live in the Netherlands 
(Science, doi.org/hfvb). 
Genetic analysis suggests 
that the variant arose in that 


country in the 1990s. The 
number of new VB cases rose 
quickly from about the year 
2000 and then fell from around 
2008. Most of those infected 
didn’t go on to immediate 
treatment as this wasn’t 
recommendedat the time. 

Ifuntreated, HIV gradually 
infects more and more immune 
cells, and the level ofa particular 
type, called CD4 cells, falls over 
time. Eventually, people can’t 
fight offinfections at alland 
they develop AIDS. People 
with VB progressed faster to 
a stage called advanced HIV, 
where CD4 levels are below 
350 cells per millilitre of blood. 
This shows that the variant 
is more virulent. 

By tracking how much 
the virus causing each new 
infection mutated over time, 
the team worked out that, 
on average, it took just nine 
months before newly diagnosed 
people in their 30s reached the 
advanced HIV stage. For other 
variants, it took three years. 

“The [VB] virus is going from 
person to person without 
evolving much, which is 
indicative that that process 
is happening faster than 
usual,” says Wymant. “So 
they’re more infectious.” 

The analysis doesn’t reveal 
why this variant is more 
infectious, though. 

“The findings provide further 
support for frequent testing 
for those at risk and rapid 
treatment initiation when 
diagnosed,” says Caroline Sabin 
at University College London. 
“We would have been in a very 
different situation if we had not 
had those treatments.” ll 


Microscope image 
of HIV budding from 
a white blood cell 
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News 


Coronavirus 


Stark inequality in covid-L9 deaths 


Death figures reveal the huge ongoing impact the virus is having on ethnic minority 


groups in England, reports Jason Arunn Murugesu 


SINCE the pandemic began, the 
coronavirus has been involved in 


more than 30 per cent ofall deaths 


in people aged over 30 in England 
whose ethnic group was recorded 
as Bangladeshi, Black African or 
Pakistani, a New Scientist analysis 
of Office for National Statistics 
(ONS) data reveals. 

This is more than double the 
proportion of covid-19 deaths 


“These disparities haven't 
improved over the course 
of the pandemic or since 
the roll-out of vaccines” 


during this period among people 
whose ethnic group was recorded 
as white British (14 per cent). These 
figures are based on the number 
of people between the ages of 

30 and 100 who died between 

24 January 2020 and 1 December 
2021in England. 

“There are anumber of reasons 
why ethnic minorities are more 
likely to contract and die from 
covid-19,” says Azeem Majeed at 
Imperial College London. Ethnic 
minorities are more likely to have 
lower incomes, work in public- 
facing roles and live in densely 
populated areas or households 


with multiple generations, he says. 


Deaths were classed by the 
ONS as involving covid-19 ifit was 
mentioned on a death certificate. 
This could be due to a person 
testing positive for the coronavirus 
prior to death or because a doctor 
made acovid-19 diagnosis based 
ona person’s symptoms. 

Covid-19 was involved ina 
higher proportion of deaths in 
all ethnic minority groups than 
in white British people during 
this period. People of Bangladeshi 
descent were hit hardest, with 
covid-19 being involved in 39 per 
cent of deaths. It was involved in 
35 per cent of deaths in people of 
Pakistani descent, 31 per cent of 
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deaths in people of Black African 
descent and 20 per cent of deaths 
in people of Chinese descent. 
These ethnic disparities haven't 
improved over the course of the 
pandemic or since the roll-out of 
vaccines. Analysis of ONS data 
from 13 June to 1 December 2021- 
corresponding to England’s third 
wave-shows that more than a 
quarter of deaths in people of 
Bangladeshi descent involved 
the coronavirus during this time, 
while this was the case for only 
5.5 per cent of deaths in white 
British people (see graph, below). 
“These findings highlight the 
importance of improving vaccine 
uptake across all ethnic groups,” 
says Yize Wan at Queen Mary 
University of London. “The 
impact of not doing this may 
be an important reason why 
we are seeing these continued 
differences in the third wave.” 
According to January data 
from the records of family doctors, 
80 per cent of Black people over 
the age of 80 in England have 
received the first dose ofa 
coronavirus vaccine compared 
with 98 per cent of white people 
in this age group. 
Studies suggest that ethnic 


The National Covid 
Memorial Wall 
in London 


minority groups are more likely 
to be vaccine hesitant due to 
historical racism and a lack of 
trust in the medical and political 
establishments. 

“These figures are staggering,” 
says a spokesperson for the race 
equality charity Runnymede Trust, 
commenting on New Scientist’s 
analysis. “Alongside other 
charities, in 2020 we called for 
door-to-door vaccination units 
in urban areas with a high density 


Ethnic minority groups were hit hardest by England's third 
wave of covid-19, despite the country’s vaccine roll-out 


Percentage of deaths among 30 to 100-year-olds involving covid-19 
in England between 13 June and 1 December 2021, broken down by 


recorded ethnic group 


Bangladeshi 
Pakistani 
Black African 


BlackCaribbean 14.78 2 


Other ———s 
Indian —— Sa 
Chinese (90200 

Mixed a 

White other 685 | 

White British 


Source: ONS 


of multigenerational households, 
to make healthcare services 
more accessible for groups that 
traditionally have a harder time 
getting the care and services 
they require.” 

It is important to note that these 
figures aren’t perfect and that just 
because covid-19 was recorded 
ona person’s death certificate, it 
doesn’t mean they died from the 
illness, says James Nazroo at the 
University of Manchester, UK. 

When contacted about these 
findings, the UK Department for 
Health and Social Care referred 
New Scientist to the Cabinet Office, 
which, in turn, referred us toa 
statement from December 2021 0n 
a report into the disproportionate 
impact of covid-19 on ethnic 
minority groups. 

In this statement, equalities 
minister Kemi Badenoch said: “Our 
understanding of how Covid-19 
affects different ethnic groups has 
transformed since the pandemic 
began. We know now that factors 
like the job someone does, where 
they live, and how many people 
they live with, impacts how 
susceptible they are to the virus 
and it’s imperative that those 
more at risk get their booster 
vaccine or their first and second 
dose if they are yet to have them.” If 
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News 


Astronomy 


Rogue black hole found drifting 
alone through interstellar space 


Alex Wilkins 


AN ISOLATED stellar-mass 
black hole has been detected 
for the first time. 

Astronomers typically spot 
black holes by measuring their 
interactions with nearby stars, 
which can produce vast plumes 
of gas or radiation. Isolated stars, 
which astronomers have observed 
in their millions, imply that 
isolated black holes should also 
fill the sky, as dying stars can birth 
black holes once they explode ina 
supernova. “[Isolated stellar-mass 
black holes] aren’t rare, but they’ve 
never been found,” says Kailash 
Sahu at the Space Telescope Science 
Institute (STSI) in Maryland. 

Now, Sahu and his team have 
spotted one of these untethered 
black holes about 5000 light 
years away in the constellation 
Sagittarius. To detect it, they used 
the Hubble Space Telescope anda 
phenomenon called microlensing, 
in which the gravity from massive 
objects, such as black holes, can 
bend and magnify the light of 
stars that they pass in front of. 

The brightening and bending 
of light is minuscule when viewed 
from Earth -the star that Sahu and & 
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his team observed moves about 
25 millimetres when viewed 
fromaround 2500 kilometres 
away. “It’s so astonishing that 
we can measure an angle that 
small, but with the Hubble 
Space Telescope, it’s possible,” 
says Howard Bond at STSI. 

The first hints of this black 
hole’s existence were found in 
2011, when a star appeared to 
grow much brighter than normal. 


Anartist’s 
impression of an 
isolated black hole 


The star was then observed over 
almost seven years to disentangle 
its motion. “You have to observe 
this event long enough to separate 
the ordinary straight-line motion 
of the background star from 

the extra deflection due to the 


foreground black hole,” says Bond. 


Sahu and his team calculated 
the mass of whatever was causing 
the light to bend to see if it had 
contributed any light to the star’s 
apparent brightness. They found 
a lens that gave off no light and 
had a mass around seven times 
that of our sun, which had only 


one plausible explanation: 
an isolated black hole 
(arxiv.org/abs/2201.13296). 

This isn’t the first time 
that astronomers have thought 
they had found an isolated 
stellar-mass black hole. Previous 
brightening events have been 
observed that could be possible 
candidates, but they were less solid 
observations. “You couldn't really 
tell whether they were black holes 
or whether they were just very, 
very slow-moving, low-mass stars,” 
says Christopher Reynolds at the 
University of Cambridge. “But 
using this astrometry technique 
has broken that [uncertainty].” 

Rogue supermassive black holes 
have been found before, but the 
only way to detect them was by the 
light of the matter they consume, 
suggesting they were surrounded 
by other cosmic objects. “The very 
fact that we were able to ‘see’ those 
rogue supermassive black holes 
meant that they were surrounded 
by an accretion disk or star cluster. 
The case in point here is truly alone 
and we're only seeing it due to its 
gravitational effect on background 
light,” says Reynolds. 8 


Music 


English language 
and Japanese songs 
evolved in same way 


JAPANESE folk songs developed in 
the same way as English language 
ones even though they are sung in 
different tones and scales. 

Patrick Savage at Keio University 
in Japan and his colleagues analysed 
the musical notation of more than 
10,000 folk songs. Of these, 

4125 were sung in English and 
5957 in Japanese. 

There are a few differences 

between Japanese and English 


folk songs. For example, those from 
Japan use a five-note musical scale, 
whereas English ones typically use 
a seven-note scale. They are also 
quite different tonally. 

However, the researchers were 
looking specifically at how the 
two musical genres evolved and 
whether there were any similarities 
between them. They first converted 
the musical notations of the folk 
songs into letter sequences that 
could be read by an algorithm 
that usually tracks evolutionary 
changes in nature. 

“It is difficult to tell which version 
of a song or which style of melody 


came first,” says Savage. This 
means that when the researchers 
compared two similar songs, they 
couldn't say for sure whether a 
difference in the number of notes 
between the two was due to an 
insertion or a deletion — so they 
treated all of these sorts of 
changes as the same. 

They could, however, distinguish 
insertions/deletions from note 
substitutions, where the number 


“Note substitutions were 
less likely than note 
insertions or deletions 
in all the folk songs” 


of notes in a melody is the same 
in two songs, but a given note has 
a different value in each song. 
The researchers found that 
these note substitutions were 
less likely than note insertions 
or deletions in both Japanese 
and English folk songs (Current 
Biology, doi.org/hfs4). 
“We think this is because 
note insertions or deletions don’t 
really affect the melody too much,” 
says Savage. “Substitutions, like 
singing everything in a lower 
note, obviously messes up the 
melody alot more.” I 
Jason Arunn Murugesu 
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News 


Interview: David Cooper 


The transplant revolution 


Leading surgeon David Cooper talks to Michael Le Page about a new era of 


transplantation in which genetically modified animals will supply organs for humans 


FEW people know more about 
transplanting animal organs 
into humans than David Cooper. 
“T think this is the beginning 

of acomplete revolution in 
transplantation,” he says. 

Cooper, a surgeon and 
researcher at Harvard Medical 
School, is referring to the creation 
of pigs genetically modified to 
make their organs more suitable 
for xenotransplantation—the 
use of organs from other animals 
in humans. A series of such 
transplants has made recent 
headlines. Late in 2021, two teams 
transplanted pig kidneys into 
people who were brain-dead in 
experiments lasting just a few 
days. Then, in January, a pig heart 
was transplanted into 57-year-old 
David Bennett, who is said to be 
slowly recovering with no signs 
of organ rejection by his body. 

The next step is to carry 
out clinical trials — Bennett’s 
transplant was permitted on 
compassionate grounds asa last 
resort, rather than as part ofa trial. 
But Cooper, who wasn’t involved 
in these recent transplants, is 
confident that the approach will 
succeed. In fact, he thinks that 
with further development, organs 
from modified pigs will be better 
than donated human organs. 

“This is the first time in 70 years 
of organ transplantation that 
we're able to modify the donor, 
as opposed to just suppressing the 
recipient,” he says. “And the more 
youcan do to the donor organ, 
the less you have to do to the 
recipient. So I think the day will 
come, in not too many years, 
when we don’t need to give the 
recipient any treatment at all.” 

In 1968, Cooper was present 
at the first heart transplant done 
in the UK, where he trained asa 
surgeon. He later worked in South 
Africa under Christiaan Barnard, 
who did the first ever heart 
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Profile 

David Cooper is a Surgeon and 
researcher at Harvard Medical School 
who does work with Massachusetts 
General Hospital 


Surgeons at the University 
of Maryland, where a pig 
heart was transplanted 


transplant. Cooper then moved 
to the US where, since the 1990s, 
he has focused on developing 
xenotransplantation to increase 
the number of available organs. 

There is no doubting the 
need for more organs. In the 
US alone, there are more than 
105,000 people waiting for an 
organ transplant. Many in need 
ofa kidney will wait more than 
five years, and nearly half will 
die while waiting or get taken 
off the list because they become 
too frail, he says. 

As early as the 1960s, there 
were attempts to transplant 
chimpanzee and baboon organs 
into people. However, primates 
aren't a suitable source of organs 
for numerous reasons, including 
the ethics. So, instead, most 
researchers turned to pigs, 
which multiply rapidly and grow 
fast enough that organs can be 


harvested within months of birth. 
Unaltered pig organs can’t be 
put in people because they trigger 
a strong immune response that 
destroys the organ within minutes 
or hours. The main cause of this 
hyperacute rejection is a sugar 


“Xenotransplantation will 
revolutionise medicine, 
actually, not just 
transplantation” 


on the surface of pig cells known 
as Gal for short. In 2005, Cooper 
and his colleagues reported 

that deleting the gene for the 
enzyme that attaches Gal 
prevents hyperacute rejection 
when pig organs are transplanted 
into baboons. So the problem 

of hyperacute rejection has 

long been solved, he says. 

It isn’t the only issue, however. 
Biological mismatches between 
donor and recipient can also lead 
to transplanted organs being 
slowly rejected over time despite 
the use ofimmunosuppressive 
drugs. They can also lead 
to blood vessel damage. 


Still some obstacles 


To try to prevent these issues, 
several groups and companies 
around the world have been 
making more genetic changes 
to the pigs they work with. The 
heart and kidneys used in the 
recent transplants came from 
pigs created by a US company 
called Revivicor. In these animals, 
four genes have been inactivated, 
including the gene for Gal, 
and six human genes have been 
added. Other teams have made 
even more extensive changes. 
To make further progress, these 
teams now need to do clinical 
trials to see ifthese modified 
pig organs can survive for long 
enough to justify their use. 


So why haven’t such trials got 
the go-ahead? Researchers are 
stuck in a bit ofa catch-22. The 
US Food & Drug Administration 
(FDA) wants them to demonstrate 
consistent survival for at least a 
year when, for example, a baboon 
gets a pig kidney transplant, says 
Cooper. But organs modified to 
work in humans don’t usually 
survive this long in monkeys. 

“We've almost reached the 
end of the road with the animal 
models because they’re no longer 
representative of the human 
situation,” he says. 

Cooper doesn’t think that 
putting pig organs into brain-dead 
people for a few days tells us 
anything new scientifically, 
because the key questions are 
now all about long-term survival. 

He says he was surprised that 
the FDA allowed Bennett’s heart 
transplant to proceed, but he 
is hopeful it is a sign that the 
regulator will authorise clinical 
trials soon. It makes most sense 
to start with kidneys, because 
if anything goes wrong people 
can go on dialysis. 

“If we are proposing a small 
trial in patients with kidney 
transplants, and they know we 
have the backup of dialysis if 
necessary, I think they will 
probably accept to go ahead 
with it,” says Cooper. 

Another obstacle is setting up 
a clean facility for raising gene- 
edited pigs, to ensure they are 
free from diseases. Revivicor has 
one, but other groups are only 
getting started. “Probably the 
most important thing preventing 
some groups from going into the 
clinic now is that they don’t have 
access to pigs under these 
clean conditions,” says Cooper. 
“It’s quite time consuming 
and expensive to care for pigs 
under these strict conditions.” 

The genetic modifications made 


Ahistory of xenotransplants 


1920s French surgeon Serge 
Voronoff grafts slices of ape 
testes into those of ageing men, 
hoping to boost testosterone 
levels and vigour 


1963 Baboon kidneys are 
transplanted into six people, 

but none of the recipients survive 
longer than three months 


1963 Chimpanzee kidneys are 
transplanted into 13 people. 
One survives for nine months 


1964 A chimpanzee heart is 
transplanted into a dying man, 
but fails after 2 hours 


1966 A chimpanzee liver is 
transplanted into a child, but the 
child survives only a few days 


1984 A baboon heart is 
transplanted into Baby Fae, an 
infant with a severe heart defect. 
She lives only 20 days afterwards 


1997 For three days, untila 
human liver becomes available, 
20-year-old Robert Pennington 
is kept alive by passing his 


to pigs so far probably aren’t 
enough to prevent their organs 
being slowly rejected, says Cooper, 
as already happens with human 
organs. “Very rarely do you have 
a patient who, 10 years later, hasn’t 
got some signs of what we call 
chronic or low-grade rejection, 
and it’s a major cause of having 
to retransplant patients. I think 
we're likely to get that low-grade 
rejection more quickly ina 
xenograft.” 

Even if pig organs initially don’t 
last as long as human ones, they 


blood through genetically 
modified pig livers 


1997 Some countries halt 
xenotransplantation trials 
because of fears that porcine 
endogenous retroviruses 
could infect people, but this 
moratorium is soon reversed 


25 September 2021 A team at 
New York University Langone 
Health transplants a pig kidney 
into a person who is brain-dead 
in an experiment lasting 54 hours 


30 September 2021 A team 

at the University of Alabama at 
Birmingham transplants two pig 
kidneys into a brain-dead person 
in an experiment lasting 77 hours 


22 November 2021 NYU 
Langone Health does a second 
transplant of a pig kidney into 
a person who is brain-dead, 
also lasting 54 hours 


7 January 2022 A team at the 
University of Maryland Medical 
Center transplants a pig's heart 
into 57-year-old David Bennett 


could still be used to keep people 
alive and well until a human 
organ becomes available. 

The time that transplanted 
organs survive might also 
be extended by new 
immunosuppressing drugs, 
developed to treat conditions 
such as arthritis. “We’re testing 
one here at Massachusetts General 
Hospital with very good results 
in monkeys,’ says Cooper. 

These drugs aren’t yet approved, 
but have been shown to be safe in 
trials. This is why the FDA has 


allowed one of these experimental 
drugs, currently called KPL-404, 
to be given to Bennett. 

In the longer term, Cooper 
thinks further genetic changes 
can mean immunosuppressive 
drugs won't be required at all. 

While trials of pig kidney and 
heart transplants might begin 
soon, it will be a while yet before it 
happens with other major organs. 
“The liver and the lungs are way 
behind the kidney and the heart,” 
says Cooper. “We have a pretty 
good idea what the problems 
are, but they’re complex. We will 
certainly need more genetic 
manipulations of the pig in order 
to overcome those problems.” 

And the possibilities go way 
beyond organs. For instance, 
modified pigs could provide 
an unlimited supply ofinsulin- 
producing islet cells for curing 
diabetes. “Some people say, 


105,000 


Number of people awaiting 
an organ transplant in the US 


well, you're exchanging the 

need for insulin with the need 
for immunosuppressive therapy. 
And that is quite correct,” he 
says. “But within a few years, 

you probably won't have to 

give any immunosuppression, 
or very little.” 

Other possibilities that look 
promising include treating 
Parkinson’s disease with 
dopamine-producing cells, 
damaged eyes with corneal 
transplants and burns with skin 
grafts. “And we've been testing 
red blood cell transfusions. 

I think eventually all red blood 
cell transfusions will be pig 

red blood cells,” says Cooper. 
“So xenotransplantation will 
revolutionise medicine, actually, 
not just transplantation.” ff 
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News In brief 


Solar system 


Mars pummelled by 
asteroids for longer 


DAMAGE to minerals in a Martian 
meteorite suggest that habitable 
conditions on the planet could 
have arisen later than thought. 

Billions of years ago, the inner 
solar system went through a phase 
of intense asteroid strikes known 
as the Late Heavy Bombardment. 
Previous analysis suggests these 
impacts stopped on Mars some 
4.48 billion years ago, allowing it 
to develop conditions that may 
have been advantageous for life 
by about 4.2 billion years ago. 

Now there is evidence indicating 
that this bombardment may have 
actually gone on for many millions 
of years more than thought. 

Aaron Cavosie at Curtin 
University in Perth, Australia, and 
his colleagues analysed 66 grains 
of zircon from a Martian meteorite 
called Northwest Africa 7034 that 
was once part of the Martian crust. 

Out of the 66, the researchers 
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found one grain that showed signs 
of impact damage. “We saw these 
little planes or lines that we call 
twins, where the shock pressures 
were so high that atoms in zircon 
literally were rearranged into a 
different direction,” says Cavosie. 

These deformations are similar 
to those seen in the three largest 
impact sites on Earth, he says. 

The team dated the sample back 
to around 4.45 billion years ago, 
which suggests that large asteroid 
strikes continued 30 million years 
later than the proposed end of the 
bombardment. This, in turn, 
suggests that the window of 
habitability on Mars may have 
started later than 4.2 billion 
years ago, because the planet’s 
surface needed to cool enough 
to potentially support life 
(Science Advances, doi.org/hft9). 

While more samples of shocked 
zircons dating back to this period 
would be welcome, there only 
needs to be one good example to 
display evidence of bombardment, 
says Cavosie. Chen Ly 
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Environment 


Sensors spot most polluting 
Cars in drive to clean up city 


AIR quality has been improved 
in Hong Kong by using roadside 
detectors to spot vehicles with 
the dirtiest fumes, and forcing 
owners to get them fixed. 

Cars, vans and trucks that run 
on petrol and diesel emit harmful 
chemicals like carbon monoxide, 
nitrogen oxides and hydrocarbons. 
New cars have systems for curbing 
these, but they can become more 
polluting over time. Many older 
vehicles are heavy emitters. 

To identify the worst offenders, 
Hong Kong installed sensors that 
use infrared and ultraviolet beams 
to detect gases coming from the 
exhausts of passing vehicles. 

Cameras capture the licence 
plates of the most polluting cars so 
owners can be notified. They must 
repair their vehicles and get them 
through an emissions test before 


Robotics 


Electric insect wing 
trumps the real deal 


ASMALL flying robot that flaps 
like an insect can generate more 
power than a similar-sized animal. 
Most aerial robots, whether 
with wings or propellers, have 
motors, gears and transmission 
systems, but these can weigh 
the device down and fail. 


Tim Helps at the University 
of Bristol, UK, and his team have 
designed a small robot that uses 
an electric field—and a droplet of 


driving them on the road again. 

Since this began in September 
2014, more than 16,000 
high-emissions vehicles have been 
detected and 96 per cent have been 
fixed and have passed the emissions 
test, according to an analysis led by 
Yuhan Huang at the University of 
Technology Sydney in Australia. 

The scheme has rapidly improved 
air quality in Hong Kong. In 2015, 
independent monitoring found that 
average concentrations of carbon 
monoxide and nitrogen oxides at 
roadside locations had dropped by 
26 and 27 per cent respectively 
compared with 2012 levels 
(Science Advances, doi.org/hft3). 

Several European countries are 
testing roadside sensors to monitor 
road pollution, but Hong Kong is the 
first to use them for enforcement, 
says Huang. Alice Klein 


oil that increases the strength 

of the field — to flap its wings 
directly, avoiding the need for a 
motor or a transmission system. 
They tested the mechanism fora 
million wing flaps and found it 
had a steady power output that 
was slightly better than that of an 
insect muscle of the same weight 
(Science Robotics, doi.org/hft7). 

“T’m always very excited 
when we can achieve a better- 
than-nature power density,” says 
Helps. “It’s a rare thing because 
nature does an amazing job.” 

The robot lacks on-board 
electronics or controls and flew 
tethered by a string, so was largely 
a proof of concept. For use in real- 
world situations, tiny electronics 
would need to be incorporated 
without adding too much weight, 
so that the robot could generate 
enough power to take off. 

But this could still be a useful 
component of future flying robots, 
says Raphael Zufferey at the Swiss 
Federal Institute of Technology 
in Lausanne. Alex Wilkins 


DANIEL DOMINGUEZ/CERN 


Really brief 


Elusive monopoles 
ano-show at LHC 


The strongest magnetic 
field ever produced — at 
the Large Hadron Collider 
(pictured) near Geneva, 
Switzerland - has failed to 
find signs of hypothetical 
particles called magnetic 
monopoles. This means 
the particles, if they exist, 
must have a mass at least 
70 times that of a proton 
(Nature, doi.org/hfsz). 


Cervical swabs may 
spot ovarian cancer 


Molecules collected during 
routine cervical swabs can 
identify people who have 
ovarian cancer, and could 
also identify those who 
don't have the disease but 
are at risk of developing 

it. The method could help 
catch tumours early and 
improve survival rates 
(Nature Communications, 
doi.org/hfs2). 


Big methane leaks 
in Russia and US 


About 10 per cent of 

the oil and gas industry's 
methane emissions come 
from “ultra-emitter” sites 
in Turkmenistan, Russia 
and the US, satellites 
reveal. The leaks are so 
great that it would be cost 
effective to plug them and 
sell the methane, as the 
gas has commercial value 
(Science, doi.org/hfs3). 
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Physics 


Quantum forces may 
solve friction puzzle 


WATER flows more easily through 
narrower carbon nanotubes than 
larger ones and we have struggled 
to explain why. There is now 

an answer: quantum friction. 

In classical physics, the greater 
the degree of contact between two 
things moving past one another, 
the greater the energy needed to 
overcome friction. A narrow pipe 
has a larger wall relative to its 
cross-sectional area than a wider 
pipe, so you would expect the 
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frictional forces experienced 
by water in a smaller pipe to 
be proportionally greater. 

But carbon nanotubes don’t 
obey this rule. They are made of 
thin layers of graphite rolled into 
tubes, and the narrower the tube, 
the easier water flows in them. 
Why has been a mystery. 

Now, Nikita Kavokine at the 
Flatiron Institute in New York 
and his colleagues propose 
quantum friction as the answer. 

Due to the uneven distribution 
of water molecules at any given 
moment, water is electrically 
charged ona microscopic level. 


Simple test for lung tumours 
can pick up disease very early 


ABLOOD test that can detect 
lung cancer before people get 
any symptoms may save lives 
by allowing early treatment. 

This cancer has a 63 per cent 
survival rate if it is caught early and 
hasn't spread. Catching it early is 
difficult because we don’t have any 
cheap, simple ways to screen for it. 
Chest CT scans can look for tumours 
in the lungs (pictured), but they are 
costly, expose people to radiation 
and can make false detections. 

Jun Wang at Peking University 
in Beijing, China, and his team have 
discovered a new way to detect lung 
cancer by checking people's blood 
for unusual levels of nine different 


lipids - fatty molecules that are 
present in unusual amounts in 
tumours. The test is cheap and 
fast, taking less than 90 minutes. 

The researchers trialled the 
approach in 1036 people over the 
age of 40 who had no symptoms 
of cancer and were going for an 
annual physical examination. The 
test was over 90 per cent accurate 
at detecting those with lung cancer, 
as determined by a CT scan. 

The 13 individuals who were 
found to have lung cancer - mostly 
early stage - were treated by 
surgically removing the tumours 
(Science Translational Medicine, 
doi.org/hftS). AK 


Freely moving electrons found in 
carbon nanotubes push and pull 
on these microscopic fluctuations 
in the water to create quantum 
friction, say the researchers. 
According to the team, the 
curving of the graphite layers in 
nanotubes hinders the ability 
of electrons in the nanotubes 
to move freely. As a result, the 
narrower the nanotube — which 
corresponds to more highly 
curved graphite layers — the fewer 
electrons there are to interact 
with the water and the smaller 
the quantum friction (Nature, 
doi.org/gpcbff). CL 


Surgery 


Sticky tape is used 
to patch up innards 


A TRANSPARENT dressing inspired 
by duct tape has been shown to 
heal internal injuries in rats. 

Leaks after gastrointestinal 
surgery can cause dangerous 
infections. Surgeons typically use 
stitches to help wounds heal, but 
these can form imperfect seals. 

Now, Xuanhe Zhao at the 
Massachusetts Institute of 
Technology and his team have 
made a degradable dressing that 
helps gut wounds heal effectively 
and quickly in rats and pigs, 
without leaking bacteria. 

While adhesive dressings are 
common on skin, fluids inside 
the body make them hard to use 
internally. The team designed its 
flexible dressing to work like duct 
tape, which is only sticky on one 
side. Once it covers the wound, 
it forms a hydrogel, an adhesive 
layer that can help with healing. 

The dressing also spreads any 
pressure around a wound —a help, 
as some wounds remain weak 
for days (Science Translational 
Medicine, doi.org/hfvf). 

Zhao hopes to develop the patch 
for use in people, and has founded 
a company, SanaHeal, to do so-— 
though controlling inflammation 
and scar tissue formation will be 
crucial for showing it is a safe 
alternative to sutures. AW 
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Love is the drug 


Drugs to help people fall in love are increasingly becoming viable, 
but what about the ethics ofthem, asks Anna Machin 


OVE is unpredictable and 
L complex. After spending 
many years researching its 
layers, I remain in awe of how it 
engages every mechanism in our 
bodies and infiltrates every aspect 
of our lives. But for a species like 
ours that craves certainty, this 
can cause all sorts of problems. 
The first recorded evidence 
for an “elixir of love” dates back 
to 4000 years ago. Ready access 
to love drugs is at most a decade 
away. Indeed, they are already 
being used therapeutically to 
support couples in the US. 
The experience of love 
is underpinned by four 
neurochemicals: oxytocin, 
dopamine, beta-endorphin 
and serotonin. Oxytocin is key 
at the start of relationships 
because it lowers our inhibitions 
to making new bonds, then 
dopamine motivates and rewards 
us for carrying out this survival 
critical behaviour. Serotonin 
underpins the obsessive elements 
of love, while beta-endorphin 
addicts us to love in the long term. 
Drugs that may be capable of 
mimicking love are already in use. 
The first, oxytocin, is utilised to 
induce labour, but research shows 
that it can also increase sociability, 
trust and empathy. The second 
is recreational drug MDMA or 
ecstasy, which is capable of 
inducing euphoria, empathy 
and love for our fellow humans. 
Arguably, taking a drug 
to induce or maintain love 
2 is no different to taking an 
a antidepressant, because both 
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supplement neurochemicals that 
naturally exist in our bodies. Add 
to this the link between having 
healthy relationships and good 
mental and physical well-being, 
and prescribing these drugs could 
revolutionise someone’s quality of 
life. But whether these drugs work 
is dependent on the individual. 
For a significant minority of 
people, recent research has found 
that oxytocin leads to increased 
social confidence and trust, 
meaning that they are more likely 
to form new relationships. For 
some, it has the opposite effect 
and studies have shown that it can 
cause negative interactions and 


Culture 

Which species 
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and why? p34 


even racism. Some people feel the 

impact of MDMA and others don’t. 
This raises many ethical 

questions. It might be fine to 

decide to take a love drug yourself, 

because that is your risk, but is 

it fair when it affects someone 

else’s life? Where there are power 

imbalances in a relationship, or 

even abuse, could one party be 

coerced by the other to take 

the drug? And what if one of you 

stops and the other doesn’t? 
Those who argue for the use 

of love drugs sometimes say these 

risks are minimal because use 

of the drugs would be regulated. 

But this is an overly utopian view 


Culture columnist 
Sally Adee enjoys 
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of the world and our behaviour. 

While being in love is 
wonderful, losing love can be 
debilitating. Drugs might be 
able to help here too. What if 
we could find a drug that would 
inhibit our feelings of love or 
erase painful memories? 

One possibility is 
antidepressants known as SSRIs. 
People who take them for 
depression report loss of libido 
and reduced emotional reactions. 
Could we harness these aspects 
and, with a bit oftweaking, make a 
love-inhibiting drug? Maybe. But 
anecdotal evidence —- reported in 
Brian Earp and Julian Savulescu’s 
book Love is the Drug — that SSRIs 
are being prescribed to young men 
in strict religious communities to 
repress homosexuality should 
sound a warning bell. Not everyone 
will stick to prescribing rules. 

With all innovations comes 
the responsibility to explore both 
the positives and negatives of 
their impact. Technology has 
revolutionised how we find love 
in the past 20 years: tests for 
genetic compatibility are now 
commercially available. 

Love is so central to our lives 
that it is crucial that we decide 
what we would accept and what 
is unconscionable before the 
juggernaut of science and 
commerce runs away with us. ff 


Anna Machin is 
an anthropologist 
and author of 
Why We Love 
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Views Columnist 


Laura Spinney is a science 
journalist and the author 
of Pale Rider: The Spanish 
flu of 1918 and how it 
changed the world 


Laura’s week 


What I’m reading 
Himalaya: A human 
history by Ed Douglas, 
a fascinating account 
that portrays the range 
as a crossroads rather 
than a human desert. 


What I’m watching 
Pretend It’s a City, Martin 
Scorsese’s series about his 
friend, the hilarious and 
wise Fran Lebowitz. 


What I’m working on 
Preparing to accompany 
a New Scientist tour to 
the Alps this spring. 


28 | New Scientist | 12 February 2022 


#Sapiens 


Female fighter myths Stories of warrior women abound. 
Regardless of their veracity, they hold lessons about identity 
and the nature of sexual politics, writes Laura Spinney 


HERE can be few myths 
i as ingrained in our 
consciousness as that 
ofthe Amazons, an ancient 
caste of warrior women whose 
marksmanship struck fear into the 
hearts of their enemies, who chose 
sexual partners freely and who 
sacrificed their male offspring 
to preserve the matriarchy. 

Ihave been musing on this 
while watching tensions rise on 
the Russia-Ukraine border. At the 
beginning of that conflict, in 2014, 
a Ukrainian biathlete and sports 
minister called Olena Pidhrushna 
was falsely accused on Russian TV 
of shooting Russian-speaking 
civilians in eastern Ukraine. 
Historian Amandine Regamey 
recognised this image ofa gun- 
toting woman as the latest revival 
of the legendary Amazon. She 
wore a single earring (“it is more 
convenient to shoot”) and her 
shoulder was bruised from 
her rifle’s recoil. “The parallel 
with the Amazons, who were 
said to cut [off] one breast to 
bend their bows more easily, is 
obvious here,” wrote Regamey. 

But did the Amazons really 
exist? The question has been 
asked often, and the answer looks 
more confusing than ever. Legend 
has it that they lived alongside the 
semi-nomadic Scythians, who 
inhabited the steppe north of the 
Black Sea, in the first millennium 
BC. This region, which overlaps 
with the area disputed today, 
has yielded many royal Scythian 
graves, including several 
belonging to female warriors. 

In 2017, a team led by 
archaeogeneticist Anna Juras 
reported a puzzling bias in the 
mitochondrial DNA (mDNA) 
profiles of the occupants of those 
graves. mDNA is passed down the 
maternal line, and half the royal 
women carried mDNA that could 
be traced to an eastern Eurasian 


origin, but none ofthe males 
did. Though the sample was 
small -—only 19 individuals — 
the researchers suggested one 
possible explanation was that 
noblewomen who identified as 
Amazons sacrificed their sons. 
Covid-19 and the intensifying 
conflict in the region put this 
research on hold, so the team 
hasn’t been able to test that idea. 
In the meantime, historian Julien 
d’Huy has dealt a serious blow to 
the idea that the Amazons were 
ever flesh and blood. He used 
statistical tools to measure the 
closeness of narrative elements 
within versions of myths about 


“A part of me has 
always yearned for 
the Amazons to have 
existed, but Ihave 
revised my thinking 
in light of all this” 


primitive matriarchies. Such 
tales occur on every inhabited 
continent, suggesting to him that 
their common ancestor originated 
in Africa, whence it radiated 
outwards with the first humans 
to leave. The matriarchy never 
existed, d’Huy concluded; men 
invented it to justify subjugating 
women because the legend 
usually tells that the one time 
women had power, they abused it. 
So were Amazons real or not? 
Both, says archaeologist Timothy 
Taylor at Comenius University in 
Bratislava, Slovakia, who thinks 
the Amazon myth grew froma 
grain of truth. Female warriors 
may have existed sporadically on 
the steppe prior to Greek contact, 
but the ancient Greeks’ insatiable 
demand for slaves led ever more 
Scythian noblewomen into the 
lucrative business of raiding 
peasant villages. The economic 
stakes may have become so high 


that the women created their 
own identity, norms and culture — 
their brand, if you like. In doing 
so, they threatened male and 
other female identities to such 
an extent that outsiders hyped 
the truth into a fearsome myth 
that justified reprisals. 

Women have adopted male 
roles at other times, says Taylor. 
For example, native American 
women played a critical role in 
the early fur trade. And today, in 
Albanian villages depleted of men 
by endemic blood feuding, you 
can still find “sworn virgins” — 
women who dress as men, assume 
male roles and are buried as men. 

Then there are the real female 
snipers of Ukraine. More than 
30,000 women serve in the 
Ukrainian armed forces, double 
the number in 2014, and since 
2018 they have officially been 
eligible for many combat roles. 
Not everybody is happy about 
that. Last year, the authorities 
were lambasted for ordering 
female soldiers to parade in high 
heels. They later backed down. 

A part of me has always yearned 
for the unconventional Amazons 
to have existed, but I have revised 
my thinking in light ofall this. The 
myth pits the sexes against each 
other, when both history and 
biology teach us that gender and 
even to some extent biological sex 
are fluid. In his provocative book 
Cosmogonies, d’Huy blames 
feminists — from archaeologist 
Marija Gimbutas, who postulated 
an ancient gynocracy in Europe, 
to Andrea Dworkin, who called 
fora female-only country called 
Womanland - for keeping us 
shackled to that myth. Throw 
offthose shackles and we see 
that Amazons, if they existed, 
may not have been so different 
from us. Only then is genuine 
equality possible. That seems 
a better goal to yearn for. 


Signal Boost 


Welcome to our Signal Boost project —- a page for charitable 


organisations to get their message out to a global audience, free of 


charge. Today, a message from the David Nott Foundation 
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Training war doctors on the frontline 


David Nott OBE FRCS, 
Co-Founder of the David Nott Foundation 


There is an unfortunate certainty that conflict 
will continue to blight our world and civilians 
will suffer in the crossfire. 

At the frontline of conflict zones and 
humanitarian disasters are healthcare workers, 
working tirelessly in often under-resourced and 
ill-equipped hospitals. Many have never 
experienced the traumatic and complex injuries 
of war and disaster. | know as I've been there, 
working alongside them in places such as Syria, 
lraq, Afghanistan, Yemen and Palestine for 
decades. 

At the David Nott Foundation, we are 
delivering surgical training to those on the 
frontline. We provide surgeons and medics with 
the skills needed to preserve life and make the 
right decision for patients with the resources 
available. Our vision is to create a global 


network of highly skilled healthcare workers, 
leaving a lasting legacy of knowledge and 
expertise in the countries we visit. 

On our Hostile Environment Surgical Training 
(HEST) courses, the latest of which have been 
held in Syria, Yemen and Iraq, we use the most 
cutting-edge technologies to train war doctors 
in need. 

We worked to create a first-of-its-kind 
human model, known as Heston, bringing 
penetrating injuries to life. With the look and 
feel of human skin, flesh, bone and organs, 
doctors can practice how to treat catastrophic 
wounds caused by shrapnel or blunt force 
trauma. We also use beating hearts, silicon 
kidneys, skin and virtual reality to turn my 30 
years of humanitarian experience into five days 
of training. 


“An eight-year-old girl came to my hospital with 
a serious foot and leg wound. Using the surgical 


skills | learned on the HEST course, | saved the 
little girl's leg from amputation. She's walking 
again.” Dr Ahmed, war doctor from Yemen 


“It's easy to feel helpless when we see the 
horrors of war, but by donating to the David 
Nott Foundation, you are giving the gift of hope, 
the chance of life, to people in some of the most 
dangerous places in the world.” Dr Mariam, 

war doctor from Palestine 


We believe everyone deserves the highest 
quality of care in their darkest hour, no matter 
where they live. We won't stop working to leave 
a lasting legacy in communities that demand to 
be seen, heard and supported. 


Want to help? 

Well-trained doctors save more lives. 
Help us with our global mission at 
www.davidnottfoundation.com/donate 
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Garden glory 


THIS vibrant selection of 
images showcasing curiosities 
and beauties of nature features 
some of the top entries in this 
year’s International Garden 
Photographer of the Year 
competition, organised by 
London’s Royal Botanic 
Gardens, Kew. 

The competition extends 
beyond gardens, however. The 
photo at top left is by one ofthe 
finalists, Pepe Badia Marrero, 
showing a digger wasp hanging 
onto a reed in Spain’s Els 
Muntanyans coastal nature 
reserve. Spray from a sprinkler 
adds a touch of sparkle. 

At top right is a shot of a brown 
butterfly, taken in Zhejiang 
province, China, by another 
finalist, Yong Miao. For the 
photographer, the butterfly 
brought to mind “asad dancer 
preparing to perform on stage”. 

At bottom left is a highly 
commended entry by Raoul 
Slater ofan ibis carrying jacaranda 
flowers. The image, captured at the 
Lake Alford Recreational Park in 
Gympie, Queensland, Australia, 
highlights how the nesting ofthe 
ibises coincides with the flowering 
of jacarandas in the city. 

Diana Chan’s shot of two 
ants in a post-rain rendezvous 
in Kowloon, Hong Kong, shown 
at bottom right, was also highly 
commended. The emerald-like 
green blobs are the result of 
light from vegetation refracted 
through water. 

All of the winning and finalist 
images from the competition’s 
various categories are being 
exhibited online indefinitely at 
igpoty.com, and at Royal Botanic 
Gardens, Kew, until 6 March. 8 


Gege Li 
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Editor’s pick 


The search for true 
happiness goes on 

22 January, p 38 

From Roger Morgan, 

Presteigne, Powys, UK 

Some time ago, | helped develop 

a happiness rating scale for 
children. This involved asking a 
large reference group of children 
and teenagers to rate various 
statements according to how happy 
they thought someone agreeing 
with that statement would be. 

We picked the statements with the 
highest levels of rated agreement 
to form our final scale. 

What we found was something 
of a eureka moment. Our reference 
group was far more agreed on 
which statements indicated 
minimum happiness, but there was 
very little agreement at all on what 
indicated happiness. It looks as if 
humans are better at measuring 
unhappiness than happiness. 

From your article’s evidence 
that happiness relies heavily on 
the absence of certain factors (such 
as inequality), and the collective 
wisdom of that young reference 
group, perhaps we should measure 
unhappiness, as it seems a more 
valid concept - and define true 
happiness as its absence. 

From Philip Stewart, Oxford, UK 
When I was a teenager, if anybody 
asked me, “Are you happy?”, 
limmediately started thinking 

of reasons why I wasn’t. The same 
happened if] asked myself the 
question. I decided that happiness 
is the normal state of an active 
animal; ifI got on with what I 

was doing, the question didn’t 
arise. I have now been trying for 
60 years to live in the present, and 
Ican say I have hada happy life. 


From Chris Good, 

Maidenhead, Berkshire, UK 

David Robson’s excellent review 
of studies of happiness confirmed 
that it involves multiple factors. 
Perhaps the most important is 
being content with what we have, 
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while continuing to learn. The 
second is realism, as summarised 
in the plea:“Give me the strength 
to change the things I cannot 
accept; the patience to accept the 
things I cannot change; and the 
wisdom to know the difference.” 

Happiness, as opposed to 
gratification, isn’t gained by 
obtaining material things. 

From Paul Whiteley, 

Bittaford, Devon, UK 

A seeker of truth is asked by a 
prophet what he desires most. 
To be happy is the reply. Surely, 
says the prophet, you wouldn’t 
want to be happy when your 
parents or a child dies? 

Likewise, how can we be happy 
when we know that the world we 
love is dying in front of us? There 
will be time for true happiness 
when humans and nature walk 
hand in hand again. 


If only sign language were 
universal the world over 


15 January, p 27 

From William Hughes-Games, 
Waipara, New Zealand 

How great that hearing people 
are learning sign language. How 
sad that the signs aren’t the same 
all over the world. If legend is 
correct, the early peoples ofthe 
Americas had thousands of 
different languages and dialects, 
but all understood the same 
sign language. What an aid 

to communication. 


Could phage-like therapy 
tackle fungal infections? 
29 January, p 20 

From Erik Foxcroft, 

St Albans, Hertfordshire, UK 

Your update on the growing use in 
Belgium of bacteriophage viruses 
to treat intractable bacterial 


infections made me wonder if 
there are equivalent viruses that 
could be used against fungal 
infections. These are often hard 
to treat because we are more 
closely related to fungi than we 
are to bacteria, so what kills fungi 
usually isn’t good for us either. 
Viruses that target specific 
fungi could be ideal treatments 
for these infections. 


On the clitoris, dolphins 
and masturbation 
15 January, p 16 
From Guy Cox, Sydney, Australia 
Patricia Brennan is, of course, 
right in saying the clitoris isn’t just 
a mini penis. Indeed, in hyenas, 
both organs are the same size — 
real sexual equality. But we need 
to understand that orgasms aren’t 
just a reward system to encourage 
copulation. In some mammals, 
the female climax is just as 
important as the male one, since 
it triggers ovulation. Humans 
are unusual in this regard. 
Brennan also mentions dolphin 
masturbation. There are many 
reports of wild and captive 
dolphins finding that humans 
are very useful for this purpose 
and for soliciting favours. So when 
you see those Graeco-Roman 
images of someone riding ona 
dolphin, it may just be a reward 
for services performed! 


Thinking about it, food 
studies seem a little thin 


1January, p 36 

From James Ryan, 

Cambridge, Massachusetts, US 
Perhaps I had too much 
quarantine time on my hands, 
but I tracked down every paper 
cited in your article on how to 
change the way we think about 
food. The median sample size of 
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the 20 studies cited by the author 
is a paltry 51, and the largest had 
only 107 participants. Of the 
13 studies that stated the mean 
age of participants, the median of 
these means was only 20.5 years. 
Fifteen of the 20 studies recruited 
exclusively university students in 
North America or Western Europe. 
Underpowered studies on 
homogenous samples are 
notorious for producing false 
positives, often very eye-catching 
ones, which tend to be published. 


Time to bring the lone 
jaguar in from the cold? 


15 January, p 42 

From Ed Prior, 

Poquoson, Virginia, US 

Your article about the loss of 
cat-like animals in the US for 
millions of years was sad, but 
particularly so for the one poor US 
jaguar roaming alone somewhere 
in Arizona and searching fora 
non-existent mate. 

Why doesn’t the US agency 
responsible for threatened wildlife 
find and capture the poor animal 
and deposit him in an appropriate 
jungle region of Mexico where 
jaguars still live? 


Air pollution death toll 
hides a bigger number 


29 January, p 44 

From John Rieuwerts, 

Yelverton, Devon, UK 

often read that outdoor air 

pollution causes 4 million deaths a 

year, including in your wider look 

at the impact of chemicals on us. 
However, air pollution is 

estimated to reduce the life 

expectancy of a much larger 

number of people by months or, 

in more polluted locations, years. 

All these add up to an equivalent 

of 4 million whole-term lives lost; 

the key word here is equivalent. 

It is important that this is made 

clear, if only to emphasise that 

air pollution can have potentially 

serious health impacts on 

anyone exposed to it, not just 

an imaginary 4 million people. ! 


Are you an early career researcher of 
Black heritage? Are you interested in 
genomics and its role in health, disease, 
and the world around us? Or the social 

implications of these new technologies? 
We are thrilled to launch a new three-year funded 


Fellowship aimed at people from Black heritage 
backgrounds. 


We believe that scientific excellence is strengthened 

by the diversity of skills, knowledge and experience 

of our staff. We are keen to enable Black early career 
researchers to develop their portfolio of research 
experience and thrive in the field of UK genomics science. 


To find out more about the Fellowship and application process 
visit: https://bit.ly/sanger-execellence-fellowship 


Views Culture 


You can’t save them all 


If we want to make good conservation decisions, we will have to take 
along, hard look at which species we value and why, finds Simon Ings 


G 


Book 

Tickets for the Ark 
Rebecca Nesbit 

Profile Books 


IMAGINE you are the last person 
on Earth. On your dying day, you 
cut down the only remaining oak 
tree, just because you can. Are 
you morally in the wrong? 

Rebecca Nesbit would argue 
that you aren’t. A science writer 
and ecologist, she has form in 
tackling subjects where scientific 
rationalism and general intuition 
don’t necessarily line up. Her first 
book, Is That Fish in Your Tomato?, 
explored the pros and cons of 
genetically modified foods. In 
Tickets for the Ark, she turns 
her spotlight to the moral 
complexities of conservation. 

She points out that, given we 
can’t save every species, we have 
some difficult decisions to make. 
For example, if push came to 
shove and their extinctions were 
imminent, should we choose to 
preserve bison or the Siberian 
larch; yellowhammers or Scottish 
crossbills; salmon or seals? And 
what criteria should we use to 
decide? Charisma, perhaps, or 
their edibility? Are native species 
more important than invasive 
ones? And is it morally acceptable 
to kill some animals to make 
room for others? 

Working through these gnarly 
issues, Nesbit shows how complex 
and problematic conservation can 
be. In particular, she questions the 
way that efforts tend to focus on 
the preservation of species. This, 
she points out, is really us deciding 
to save what we can easily see. Ifour 
aim was to preserve the planet’s 
biodiversity, we could as easily 
focus on genes, individual strings 
of DNA or the general health of 
whole ecosystems, she argues. 
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At times, Tickets for the Ark 
reads as a catalogue of errors 
on the part of well-meaning 
conservationists. Many 
conservation projects are 
attempts to reverse human 
interference in nature — clearly 
an impossible task, considering 
we have been shaping the 


In asense, of course, we 
have always done this. What 
is agriculture, if not a way 
of moulding the land to our 
requirements? But now that 
we have learned to feed 
ourselves, perhaps it is time 
to think a little more broadly. 


biosphere for at least 10,000 years. “Tf we accept that 


Far from being a counsel of 
despair, though, Tickets for the 
Ark reveals the intellectual vistas 
that such blunders have opened 
up. Even supposing it ever existed, 
we know now that we can’t return 
Earth to some prelapsarian Eden. 
All we can do is learn how natural 
systems change - sometimes 
under human influence, 
sometimes not -—and use this 
information to shape the future 
world according to our values 
and priorities. 


conservation is about 
the future not the past, 
the most troubling 
conundrums fall away” 


To do that, we need to accept 

two things: one, that “nature” 

is a social construct, and two, 
that conservation is about the 
future, not the past. Then the 
most troubling conundrums 

in conservation fall away, writes 
Nesbit. The death of the last oak, 


at the hands of the last human, 
becomes merely the loss of 
a category (oak tree) that was 
defined and valued by humans — 
a loss that was inevitable at some 
point anyway. It isa conclusion 
that is counter-intuitive and feels 
uncomfortable, but Nesbit says 
that it should be liberating because 
it leaves us “free to discuss logically 
what we should save and why, and 
not just fight an anti-extinction 
battle that is doomed to failure”. 
With this in mind, we can 
consider what conservation 
efforts will achieve for entire 
ecosystems and biodiversity asa 
whole without wasting our time 
agonising over whether, 
say, British white-clawed crayfish 
are natives, or if dingoes area 
separate species from other wild 
dogs, or whether we are morally 
entitled to introduce bison to 
clear the steppe of Siberian larch. 
Larch is a native species, but it 
is also covering and warming 
ancient carbon-sequestering 
permafrost. In an era of potentially 
catastrophic climate change, 
Nesbit argues that we should keep 
our eyes on the bigger picture. 
This is an ambitious and 
entertaining book, which foresees 
a dynamic and creative role for 
conservation in the future. Having 
freed ourselves of the idea that 
species belong in their original 
ranges, we may decide that it 
makes more sense to shepherd 
the most vulnerable species into 
new habitats where they have 
a better chance of survival. A 
brave proposal — but, as Nesbit 
points out, for some species, 
such drastic measures may 
be the only option. 8 


Simon Ings is a writer based in London 
Would cutting down the 


last oak tree on Earth 
make you a bad person? 


Profit and loss 


Leveraging human emotions for money is morally dubious, 
and will probably end in tears, finds Linda Marric 


TV 

The Fear Index 
David Caffrey 

Sky Atlantic/NOW TV 


IN RECENT years, big corporations 
have made it their business to 

keep a close eye on developments 
in artificial intelligence. From 
predicting trends in markets to 
planning risk-mitigation strategies, 
companies are constantly on the 
lookout for new ways to capitalise 
on Al to stay ahead of the game. 

The Fear Index, a four-part 
psychological thriller based on 
Robert Harris's 2011 bestselling 
novel of the same name, explores 
the ethical and moral issues 
wrapped up in applying Al to 
business, and asks some pertinent 
questions about the morality of 
using scientific advances for the 
sole purpose of making money. 

Josh Hartnett (Pearl Harbor, The 
Black Dahlia) stars as Alex Hoffman, 
a wealthy technology entrepreneur 
who invents an Al-driven system 
capable of predicting how human 
fear affects behaviour and how 
that, in turn, affects fluctuations 
of the world’s financial markets. 
This knowledge promises not only 
power, but also considerable returns 
for Alex's multibillionaire clients. 

Directed by David Caffrey (Peaky 
Blinders, The Alienist), the series 
also stars Line of Duty alum 
Arsher Alias Alex's best friend and 
business partner Hugo, alongside 
Leila Farzad (I Hate Suzie) as Alex's 
wife Gabby. 

The action covers an intense 
24-hour period in which Alex, a 
former scientist at the CERN particle 
physics laboratory, prepares to 
launch his morally questionable 
money-spinner. “Humans act in 
very predictable ways when they 
are frightened,” he assures his 
wealthy investors. 


Alex Hoffman (Josh Hartnett) 
creates an Al-based system to 
monetise fear in The Fear Index 


Yet, having promised billions 
in profit to his already rich clients, 
Alex's plans are thrown into chaos 
when he is attacked by an unknown 
assailant at the home he shares 
with Gabby the night before the 
launch, leaving him disoriented 
and confused. 

The next day, acting increasingly 
erratically and struggling to keep 
on top of things, Alex and Hugo 
don’t quite get the launch day they 
had in mind. It doesn’t help that 
an unexpected tragedy prompts 
some of their employees to start 
to question the morality of the 
whole endeavour. 

Meanwhile, Alex becomes 
convinced that mysterious forces 
are conspiring to frame him for a 
series of acts he has no memory of 
having carried out. Questioned by 
the police and deserted by his wife, 
Alex finds himself in free fall, no 
longer sure what is real and what 
is happening only in the darkest 
corners of his imagination. 

The Fear Index takes us not only 
into the mind of a man in a mental 
health crisis, but also provides a 


glimpse into a world where billions 
are made and spent in seconds, 
and where whole economies can 
be derailed by the timely use of a 
mathematical equation. 

Caffrey adds a faint air of sci-fi 
and mystery to the proceedings, and 
ultimately delivers a gripping and 
robust thriller in which nothing is 
quite what it seems. A series of red 
herrings are peppered throughout 
the story to keep viewers on their 
toes. These add a note of suspense 
to the narrative but, to my mind, the 
series works best when viewed as 
a psychological drama about a man 
struggling to cope with psychosis 
as his life falls apart. 

Although clearly made with 
fans of Line of Duty - the BBC's 
long-running cop show - in mind, 
The Fear Index sadly lacks its 
punchiness and accessibility. 

With a screenplay filled with overly 
melodramatic exchanges and 
jarring technical jargon, the series 
often feels confusing and needlessly 
meandering. Still, Hartnett delivers 
a phenomenal turn and is the best 
thing about this flawed, yet highly 
watchable, mystery. # 


Linda Marric is a journalist based 
in Surrey, UK 


Don’t miss 


Visit 


The World of 
Stonehenge is revealed 
at London's British 
Museum in an exhibition 
exploring the science of 
why the monument was 
built and the surprisingly 
cosmopolitan society 
that created it. 

From 17 February. 


HISTORY 
OF 
EMOTION 


How sa2 way 


wae leet brit he 


Read 


A Human History 

of Emotion is told by 
psychologist Richard 
Firth-Godbehere, who 
explores the central and 
often underappreciated 
role that emotions 
have played in human 
societies throughout 
history and how they 
shaped today’s world. 


Watch 


Space Force returns 

to Netflix for a second 
season of the out-of- 
this-world workplace 
comedy. Steve Carell 

is the hapless General 
Naird, while John 
Malkovich is Dr Mallory, 
the sole voice of reason. 
From 18 February. 
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Views Culture 


The sci-fi column 


What price immortality? Mickey7 is pacy, breezy and fun, yet it has a clear 
and serious message: anyone planning on uploading their consciousness 
should make time to read the small print, says Sally Adee 


Sally Adee is a technology 
and science writer based 
in London. Follow her 

on Twitter @sally_adee 


G 


Book 

Mickey7 

Edward Ashton 

St Martin’s Press (out in 
the US on 15 February and 
in the UK on 17 February) 


Sally also 
recommends... 
Online story 

Lena 

qntm 

A well-meaning 
neuroscience grad student 
donates his digital 
consciousness to science, 
a decision he may find 
he “lives” to regret. 


Book 

Fall; or, Dodge in Hell 
Neal Stephenson 

William Morrow 
Speculative science fiction 
looking into the near future 
of the US. Like a more 
emotionally healthy, 
post-cyberpunk Succession. 
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IT WASN’T that long ago that 
sci-fi creators were more starry- 
eyed and optimistic about the 
prospects of tech companies 
keeping our best interests at 
heart. In 2016, Black Mirror, the 
TV series whose dark speculations 
defined the late 2010s, released 
an unusually upbeat vision of 
digital immortality in which a 
dying woman uploads her mind 
toa global megacorp’s server 
farm and lives her best life 
online in perpetuity. 

The idea of uploaded 
consciousness has long been an 
object of fascination in science 
fiction. Neal Stephenson spent 
several hundred pages of his 
2019 triumph Fall; or, Dodge in 
Hell ona gonzo hallucinatory 
riff recounting his protagonist’s 
transition into life in silico. Yet, 
Stephenson’s artistically muscular 
depiction failed to answer a 
central question: is it a goal that’s 
worth pursuing, even in theory? 
Edward Ashton’s Mickey7 is the 
first novel I have come across that 
properly explores the philosophy 
behind that question. 

In the book, titular Mickey 


escapes a grim life on his home 
planet by signing on toa mission 
to terraform a new one. He has 

no skills to offer, so he applies 

to be the ship’s “Expendable”, 

a disposable employee who 
specialises in dangerous tasks that 
often prove deadly. The only perk 
of the job is that no matter how 
often he is killed, he is uploaded 


“It is easy to envision 
the business case for 
digital immortality 
that is anything but 
customer-centric” 


into a new body to carry on his 
work. “The way they sell you on 
becoming an Expendable is that 
they don’t call it becoming an 
Expendable,” Mickey muses. “They 
call it becoming an Immortal.” 

The ideal version ofimmortality 
is asa seamless continuation of 
the self. But will Mickey2-or 
Mickey7, the incarnation we meet 
in the story — be the original 
Mickey or just an accurate copy? 
The hiring manager for the 
terraforming mission is 


Died at work? Just load 
your mind into anew 
body and finish the job 


deliberately ambiguous on this 
point. As the plot unfolds, Ashton 
artfully illustrates how this 
conceptual fuzziness benefits the 
corporations that make digital 
immortality their business. 

When Mickey’s eighth instance 
is mistakenly decanted while 
Mickey7 is still alive, he wakes up 
to the fact that he has had the wool 
pulled over his eyes. It is the best 
illustration of the problem of 
digital immortality I have read: 
simple, fast and fun, laying out 
complicated concepts in an 
accessible way. Yet beneath the 
breezy tone lies a vision with 
harrowing implications. 

Black Mirror's megacorp was 
seemingly able to monetise giving 
its customers a pleasant digital 
ever after, but it is easy to envision 
the business case for digital 
immortality that is anything but 
customer-centric. For the full 
bleak take on this, I refer you to 
Lena, a short story by Sam Hughes 
under the nom de plume “qntm”, 
which was published online in 
2021 and is already on its way 
to being upload canon. After a 
neuroscience grad student agrees 
to have his consciousness copied 
by his university research lab, the 
initial techno-optimism fades into 
dystopian despair in ways that feel 
laceratingly plausible. 

Given the prevailing direction 
of our society, the Black Mirror 
episode looks almost quaint in 
its optimism. But whether a life 
in the digitised beyond feels like 
heaven for the minds that inhabit 
it or like a corporate-branded 
version of hell, Mickey7 makes 
a good case that any human 
who decides to upload themselves 
will be just as dead as anyone else 
who has ever lived and died. 8 


New _ 
Scientist 
Jobs 


Recruit the 
brightest minds 
in science 


At New Scientist Jobs, we can help you to reach, 
engage and attract the highest-quality job applicants, 
wherever they are. Over 157,000 people* come to 
our site every month looking for their dream job and 
ideal employer — which could be you! 


newscientistjobs.com 


ob Computational Foundry 
Swansea University Ffowndri Gyfrifiadol 


Prifysgol Abertawe 


EPSRC Centre for Doctoral Training in Enhancing Human Interactions and Collaborations with Data and Intelligence 
Driven Systems — Call for Applications for 4-year Funded Research Studentships. 


The global pandemic has taught us many things and perhaps the greatest insight of all is the preciousness of every human life. While some see 
technologies like Al and data-driven systems as ones that will overtake, outpace, or outsmart humans, at our Centre we focus on the most 
important technology of all: people. We are now looking for PhD researchers who are committed to changing the world via world-class 
research that focuses on amplifying human capabilities through the use of data driven and intelligence enabled systems. The programme spans 
4-years and includes an integrated Masters. 
Working alongside a rich and diverse set of partners — including Facebook, Siemens, Tata, NHS and Google — successful candidates will use a 
people-first approach to drive exciting, adventurous and impactful socio-technical breakthroughs. 
The Centre is housed in the state-of-the art Computational Foundry at Swansea University. Members of the Centre will be nurtured by 
multidisciplinary supervisors with globally leading research agendas in Computer Science, Mathematics, Engineering, Management, Medicine and 
Social Care and Law. If successful, you'll be part of a community of 40+ PhD researchers, each supporting and learning from each other. 
Candidates should have an aptitude and ability in computational thinking and methods including the ability to write software or enthusiasm 
to learn how to do so. While such aptitude might be evidenced by a degree in Computer Science or Engineering, we are building a 
community that aspires to have a high degree of diversity of perspective. So, if you have a background in Arts and Humanities; Social Sciences; 
Management for instance, please be encouraged to apply. 
For future Al and big data technologies to serve society and the economy effectively, they have to be created and critiqued by a diverse and wide 
set of perspectives as possible: we welcome applications from anyone who feels they can help in the Centre's mission. 

This year, we have | 2 fully funded places (fees plus stipend set at the UKRI rate). Places are also available for those in receipt 

of four-year external funding. 


Applications should be made via our website (www.swansea.ac.uk/Science/epsrc-centre-for-doctoral-training) by March 25th, 2022. 


To discuss your application, please contact Professor Matt Jones (Director-Enhance-CDT @swansea.ac.uk) 


For Recruitment Advertising please email nssales@newscientist.com or call 020 7611 1269 


Features Special report 


Waste 
not... 


want 
not? 


We are using ever more stuff, and creating 
growing mountains of trash. Joshua Howgego asks 
how we turn this vicious circle into 
a virtuous one — for us and the planet 
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FOUR KEYSTONES 
TO CIRCULARITY 


Moving to a circular economy 
that produces little or no waste 
requires four main things to 

be done. 


NARROW THE FLOW: isaaless 


material to make things. 


Mo) i a MOA Use products 


for as long as possible. 


ANY of us, at least in richer parts 
M of the world, are familiar with the 
feeling of buying, owning and 


discarding too much stuff. We probably feel 
a bit guilty about it. We may even have tried 
to do something about it, ditching the plastic 
straws, keeping a tote bag for the shopping 
and diligently separating out the recycling. 

We might also be aware that this isn’t 
enough. To fulfil our material wants, humanity 
now uses some 100 billion tonnes of stuff 
every year. More than 90 per cent ofit is virgin 
material that is mined, drilled and hacked 
from the planet’s surface. Only 30 billion 
tonnes of it makes anything of permanence. 
The rest is burned as fuel or used fleetingly 
and discarded — at each stage polluting land, 
water and air and creating climate-changing 
greenhouse gas emissions. 

Can we do better? Ideas of “circular” 
economies, in which pretty much everything 
is reused and waste doesn’t really exist, have 
been around for a while. They are usually 
dismissed as woolly utopianism, but just 
lately the tone has been changing. That isn’t 
just because of our late-dawning realisation 
of the scale of our impact on the planet and 
the trouble it is storing up for us. It is also 
because we increasingly have the ideas and 
the technologies to make ourselves and our 
consumption patterns not just less bad for 
the planet, but perhaps even beneficial for it. 
Amore circular, sustainable way of satisfying 
our material wants is certainly possible. But it 
will require nothing less than a complete 
reimagining of the way we live our lives. 

Our current “linear” economy is actually a 
relatively recent innovation. For most of 


fezaZell design products with their 
end of life in mind, so they can be 
refurbished or the materials within 
them reused when their time comes. 


i)sefa\)5:¥.a8 where possible, use 
bio-based materials that break down 
to nourish soils when we are done 
with them, rather than creating 
long-lived, polluting waste. 


human history, simple, mainly natural 
substances supplied our material needs: wood, 
stone, metals and other things we could gather, 
dig up or cut down. Fashioning them into 
useful items required toil and sweat, so goods 
were mainly built to last, and repaired many 
times throughout their lifetimes. When they 
did finally crumble, many of their components 
would either rot away, replenishing the soil, or 
be reused elsewhere. 

Over the past century or so, however, 
rising population, increasing affluence and 
technological progress has led us to use a lot 
more stuff, much of it more complex. Plastics, 
materials knitted together at the molecular 
level from chemicals extracted from oil, are the 
headline-grabbers. But in construction, stone 
and wood have largely been replaced by 
concrete and steel, materials that are far less 
easy to reuse or recycle. Magnets, ubiquitous 
in modern electronic gadgets, are aless 
obvious example. They are often made from 
a witch’s brew of rare and exotic elements 
that are fiddly to separate out again. 

Allthese materials must be extracted and 
processed, requiring energy that typically 
comes from burning fossil fuels. That should 
change over the coming decades as we seek to 
replace these fuels with renewable energy. But 
mining raw materials still has a huge impact 
on the environment, while even drilling for 
hydrocarbons to make plastics releases huge 
amounts of methane and other greenhouse 
gases. Then we have to consider what happens 
to our goods when their useful life is over. 
Many materials degrade only slowly, leaching 
polluting chemicals in landfill, or forming 
huge, swirling gyres of waste in Earth’s oceans. 

Circular alternatives are mainly based 
around four key principles: using less stuff; 
using it for longer; recycling it; and where 
possible generating waste products that 
regenerate nature (see “Four keystones to 
circularity”, left). Recycling and reusing things 
more is where most efforts to get the circular 
economy turning start. Two separate numbers 
are key here: the end-of-life recycling rate, 
which quantifies how much of a defunct 
product ends up being used in something else; 
and the recycled content rate -how much ofa 
new product is made from recycled materials. 

In 2017, the Ellen MacArthur Foundation, 

a UK charity that promotes circular economy 
principles, applied this to clothing, which has 
avast global impact (see “Circular stuff: 
Clothing”, page 40). It found that about 12 per > 


12 February 2022 | New Scientist | 39 


cent of this industry’s resources are recycled 
into some other lower value product, but only 
3 per cent of its feedstocks of cotton, plastic 
and other materials are themselves the 
products of recycling. Few new clothes are 
made from recycled materials, and when 
clothes themselves are recycled, which isn’t 
often, they are usually made into things like 
insulation or mattress stuffing. With clothes, 
as with many other products, recycling should 
often be read as “downcycling”. 

Even extracting numbers about what we 
use and how we use it is rarely easy. In 2011, 
Thomas Graedel at Yale University helped 
produce what remains our best estimate of 
metal recycling rates. “Our approach was to 
get about two dozen people together who we 
thought might be ina position to make good 
estimates,” says Graedel. This included 
scrapyard managers, recycling technologists 
and materials experts, who spent three days 
wrestling with data and each other’s opinions. 
“The result probably cannot be improved upon 
unless legislation is enacted requiring recyclers 
to report data under audit threat,” says Graedel. 


The purer the better 


Graedel’s study put most metals into two 
groups: those with fairly high recycling rates 

of more than 50 per cent, and those with very 
low rates of less than 1 per cent. The first group 
includes copper, found in wiring and plumbing 
pipes, and aluminium, used in many things 
such as food and drinks cans. These tend to 

be in nearly pure form, making it easy to melt 
them down to fashion into new goods. 

The second group includes metals such as 
the lanthanides, or rare earth elements, many 
of which are mixed to make things like 
magnets and laser diodes in electronic devices. 
Recycling these would involve chemically 
separating the metals, a difficult and energy- 
intensive process. This is why many advocates 
ofa circular economy say that, if we are serious 
about ending the throwaway culture, we will 
need to use simpler materials and redesign 
processes so that these separation problems 
are made more tractable (see “Circular stuff: 
Electronics”, page 44). 

But if we really want to create a circular 
economy, we need to look at flows of materials 
not just at the end of their life, but throughout 
their use. That is the aim ofMarkdeWitat » 

continued on page 44 
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CIRCULAR STUFF: 


_CLOTHING 


The number of garments produced 
worldwide doubled in the 15 years to 
2015, according to a report by the Ellen 
MacArthur Foundation, which works 
towards a more circular economy (see 
main story). That was driven by more 
people wearing more clothes, but also 
by the rise of cheap “fast fashion", 
which has led to the average garment 
being worn fewer times before being 
discarded. 

Some 73 per cent of the materials 
used to make them end up being sent 
to landfill or incinerated - a truckload of 
clothes every second. And making them 
is resource-intensive, whether they are 
artificial fibres derived largely from 
hydrocarbons, or cotton, which takes 
a lot of land, water and fertiliser to 
grow. In 2015, the equivalent of 
1.2 gigatonnes of carbon dioxide came 
from producing fibres and turning them 
into clothes, more than 2 per cent of 
global greenhouse gas emissions. 

How can we slow fast fashion down? 
One way is to view clothes not asa 
one-off purchase, but as a service you 
draw on as needed. A few years ago, 
Reima, a Finnish children’s clothing 
company, launched an initiative called 
Reima Kit in which families return 
clothes when they are outgrown. Reima 
sells them again, and the parents got 
some money back. While this scheme 
is no longer open to new subscribers, 


Biodegradable 
plastics aren't 
always green 


URBANIMAGES/ALAMY 


similar rental models are springing up 
elsewhere. 

Even rented clothes eventually wear 
out though, and recycling clothes is no 
cakewalk, particularly those made of 
cotton. Old garments can be shredded 
to give strands of cotton, but these are 
shorter than the original ones, making 
clothing spun from them lower quality. 
Infinited Fiber, a company based near 
Helsinki in Finland, uses a chemical 
process to break down cotton fibres 
into a solution of cellulose that can be 
crystallised into new ones. Clothing 
firm H&M is an investor, and the 
company behind the Tommy Hilfiger 
brand is a customer. “We estimate that 
we can be 20 per cent cheaper than 
cotton grown in the conventional way,” 
says Petri Alava, the firm's co-founder. 

Scaling it up, though, would require 
much better-organised systems for 
collecting used textiles. This is 
beginning to happen: in 2018, for 
example, the European Union ruled that 
member states will have to separate 
textiles from other waste by 2025. 

A longer-term solution might be not 
to use cotton or hydrocarbon-derived 
materials for clothes at all, but 
bio-based polymers grown by vats 
of microbes. One UK-based company 
called Spintex has developed proteins 
that can be extruded from a gel into 
a silk-like fibre. 


The sheer scale and complexity of the material economy 
makes it difficult to grasp how much of each different material 
we extract, what it is used to make and what happens when 
Stuff gets thrown away. 


There are some surprises in the data though. For all the focus 
on plastic and consumer goods like clothes, for instance, there 
really isn’t a lot of that in the grand scheme of things. The 
materials used to produce consumables are massively 
outweighed by those used in construction and to feed us all. 


WHAT IMPACTS Where do impacts come from? 
DOES STUFF HAVE? 
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HOW MUCH STUFF ARE WE USING? 


_ 
The stuff we use can be divided into four main categories: 
biomass (crops and animal products), fossil fuels, metal ores 

and non-metal minerals such as aggregates and sand used in 
construction. The amount we use has more than tripled in 

50 years, with latest estimates suggesting it has probably now 
topped 100 gigatonnes (Gt). Rising population is one factor in 
this, as is increasing affluence and consumption, especially in 
some parts of Asia and South America. Those parts of the world 
are playing catch-up, however: North America remains by far and 
away the greatest per-capita consumer of material resources. 
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How consumption has changed across the world 
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WHAT ARE WE USING 
STUFF FOR? 


yo 


When thinking about waste, we often 
focus on issues such as fast fashion and 
disposable plastic. These consumables 
are big problems, but in terms of the 
material resources they soak up, they 
are relatively small fry. 

In 2020, the non-profit organisation 
Circle Economy produced a report using 
data from the UN and trade databases 
to depict the flow of various materials 
through the global economy, from 
extraction to their final destination (see 
graphic, right). It shows we are using a 
truly huge amount of stuff, estimated 
to be more than 100 gigatonnes in 
2017,up from 92 Gtin 2013. 

Perhaps it should come as no 
Surprise that we use most resources to 
meet two basic needs: food and shelter. 
Resource use is dominated by minerals, 
mostly used to build homes, and 
biomass, used to feed us. We also use 
15.1 Gt of fossil fuels, which weave 
their way through the diagram as their 
energy is liberated by burning. 

Only some 4O per cent of these 
materials contribute to the stock of 
goods in use, a lot of it materials used 
in constructing buildings. Roughly 
another third is emitted, for example 
as greenhouse gases, or “dispersed, 
meaning they are lost but not formally 
registered as waste. The rest is formal 
waste. Only just over a quarter of 
that - amounting to 8.5 per cent of the 
total entering the economy — is recycled 
or recovered. Ours is an overwhelmingly 
linear economy. 


-OFMATERIALS 
USED MAKE 
PERMANENT 
OBJECTS, LIKE 
BUILDINGS. 
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WHAT VALUE DO MATERIALS GENERATE? 


y 


Calculating the value of material goods 
to society is a fraught task because 
value isn’t easy to measure, even in 
purely financial terms. Value also 
doesn't come exclusively from newly 
produced goods. Circle Economy's 
analysis suggests that in 2016, 
the total value added to the global 
economy through goods was 
€58 trillion. Dividing that into sectors 
and setting value against the amount 
of stuff used, and also the planet- 
warming carbon emissions generated, 
gives some measure of where 
materials are being used wisely. 

This analysis shows that some 
sectors, including services and 


healthcare, are low emitters that use 
relatively small amounts of materials 
and still provide big benefits. Others, 
notably housing, suck up vast amounts 
of material and belch out carbon, 

but also provide a lot of value. All this 
Suggests the sectors where we can do 
the most good by working towards a 
circular economy. Most stark, however, 


is the situation with nutrition. About 

20 per cent of the resources humanity 
uses go to producing food. This is clearly 
crucial to our survival, but the processing 
of these plants and animals into food 
delivers relatively little added value in 
the framing of this analysis— partly 
because we waste or lose about 

a third of the food we produce. 
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Circle Economy, a not-for-profit group in 
Amsterdam in the Netherlands advising 
companies. “We thought: let’s just think 
about all the materials we use as humankind 
and get an understanding of where that all 
flows,” he says. “On that basis, we can get an 
idea of where are the big levers for change.” 
Drawing on work by researchers such as 
Willi Haas at the University of Natural 
Resources and Life Sciences in Vienna, Austria, 


and on international databases, de Wit and 
his colleagues produced a diagram in 2020 
(reproduced on the previous pages) showing 
what materials we use, how we process them 
and the broad societal needs they help satisfy. 
It shows that each year we use some 100 billion 
tonnes. Only 8.6 per cent of this is recycled. 
When looked at this way, it becomes clear 

that by far the biggest driver of material use is 
construction. De Wit says that Circle Economy 
is now partly focusing its efforts on this 


ry 
i] 


CIRCULAR STUFF: 


ELECTRONICS 


In 2019, researchers 

at the University of 
Plymouth, UK, minced a 
smartphone to a fine 
powder in a blender. They 
found 33 grams of iron, 
13 grams of silicon and 

a plethora of other rare 
and expensive elements, 
including 36 milligrams of 
gold. Allin all, the average 
smartphone contains 
more than 30 different 
elements, from lithium 
and cobalt in its battery 
to rare earth elements in 
its screen. Recycling this 
complex cocktail requires 
sorting the phone's 
components out by hand, 
followed by the use of 
magnets and energy- 
intensive chemical 
processes. 

Few people bother to 
hand over their old phones 
anyway. In the UK alone, 
125 million used phones 
are estimated to be 
languishing in drawers. 
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And we generate shocking 
amounts of electronic 
waste: the countries of 
North and South America, 
for example, created 
nearly over 13 million 
tonnes of e-waste in 
2019. Only 9 per cent 
of this was recycled. 
There are ways to do 
things better. Apple has 
developed a robot, called 
Daisy, that carefully sorts 
the different components 
of each phone, enabling 
it to recover more metal 
than the traditional 
e-waste recycling process. 
The company says the 
robot can take apart 
200 iPhones per hour. 
New laws aimed at 
increasing the repairability 
of goods (see main story) 
might also help make 
it easier for people to 
replace screens and 
batteries and upgrade 
memories in their phones. 
In November 2021, 


“By far the 
biggest driver 
of material 
use is 
construction” 


Apple, which has 
historically been resistant 
to its customers tinkering 
with their phones, 
announced a scheme 
to allow people to buy 
individual iPhone 
components such 
as batteries, screens 
and cameras for 
self-service repair. 
Redesigning phones 
with greater modularity 
in mind would also 
help. Google took on 
Phonebloks, a modular 
phone concept developed 
by the Dutch designer 
Dave Hakkens, rebilling it 
as Project Ara, but then 
binned it in 2016. Other, 
slightly less modular 
smartphones have since 
been developed by 
companies espousing 
more circular principles, 
including the Dutch-based 
Fairphone, whose 
handsets are also made 
with recycled materials. 


industry, helping to develop more efficient 
designs (see “Circular stuff: Buildings”, right). 

Fulfilling the broader vision of a circular 
economy will mean huge behavioural and 
societal change. It is early days, but there are 
signs that this is happening in some places. 
For instance, genuinely bold legislation is 
being implemented that could give the circular 
economy a big boost, says Amelia Kuch at the 
Ellen MacArthur Foundation. France is leading 
the way. By 2019, new, unsold products worth 
some €630 million were being thrown away 
in the country each year. Brune Poirson, then 
an environment minister, spearheaded the 
introduction ofa law banning the destruction 
of these unsold products, a world first. 

That has since been built on with wide- 
reaching legislation, which came into force 
last year, called an “anti-waste law for a circular 
economy”. It sets a target of recycling all 
plastics by 2025 and phasing out single-use 
plastic entirely by 2040. Disposable plastic 
tea bags, cutlery and other everyday items 
have already been banned. It also introduces 
a “repairability index”, which gives products 
a ranking from 1 to 10 according to how easy 
they are to repair. As of January 2021, this must 
be displayed when certain types of product are 
sold, including TVs, washing machines and 
smartphones. 

Perhaps the boldest part of the law involves 
a principle called extended producer 
responsibility, which says that makers of goods 
should be responsible for dealing with their 
wares when they are thrown away, in an effort 
to encourage them to reuse waste. This kind 
of policy isn’t new, but it hasn’t been made 
law before, or applied comprehensively, 
including to material-intensive sectors 
like construction. “The steps are being 
implemented incrementally, but this is a huge, 
huge change,” says Kuch. “We're seeing a lot 
of developments like this and some countries 
are raising their ambitions; it’s really exciting.” 
The European Union also plans to promote a 
circular economy. The UK government says it 
will act against planned obsolescence of 
electrical products, for instance by requiring 
companies to make spare parts available. 

Firms are increasingly on board, says 
Michael Braungart at EPEA International 
Environment Research in Hamburg, Germany. 
In 2002, together with US architect William 
McDonough, he published Cradle to Cradle, a 
book that sets out how to design products with 
their “future life foremost in mind, rather than 
as an awkward afterthought”. The two later set 
up the Cradle to Cradle Certification Scheme, 


CIRCULAR STUFF: 
._BIO-BASED 
MATERIALS 


Many everyday objects are made 
of plastic, a material derived 
from crude oil. If we want to build 
a circular economy, wouldn't it 
be better to make crisp packets, 
bottles, computer cases and so 
on from plant-derived materials? 
Of course, oil is itself plant- 
derived - it’s just that the plants 
itis derived from lived hundreds 
of millions of years ago, making 
it anon-renewable resource. The 
argument with materials based 
on plants living now is that you 
can return the organic molecules 
they are made from to the soil in 
relatively short order, where they 
can be used to grow new plants - 


and avoid the scourge of long-lived 


microplastic pollution to boot. 
continued on page 46 


SHUTTERSTOCK/KRISTIN SPALDER 


Completed 
in 2019, 
Mjostarnet in 
Brumunddal, 
Norway, is 
the world’s 
tallest 
wooden 
building 


which helps companies design products for the 
circular economy. 

The growth in commercial interest is in large 
part driven by self-interest, says Braungart: if 
companies can make the same products from 
streams of waste materials that are cheaper 
instead of from virgin materials, profits go up. 
The vision extends even to complex products 
such as cars. BMW, for instance, recently 
unveiled a concept car called the BMWi Vision 
Circular that is designed according to circular 
principles and can be built from 100 per cent 
recycled materials. Among other things, the 
car’s metal body is given a “brushed” finish 
instead of being painted, which avoids use 
of some chemicals and allows easier recycling. 

Similar visions are being implemented, 
on small scales for now, in many parts of 
the world. In the port city of Kalundborg, 
Denmark, the Kalundborg Symbiosis is a set 
of industrial plants that use waste from each 
other to make useful things. For instance, a 
biological slurry by-product from a factory that 
makes insulin is ferried to a nearby plant that 
converts it into fertiliserandenough biogas >» 


CIRCULAR STUFF: 


\— BUILDINGS 


What we build and the way we build 

it makes a massive impact on the 
environment. Globally, the construction 
sector accounts for an estimated 11 per 
cent of greenhouse gas emissions, not just 
through the use of heavy machinery such 
as cranes and drills, but also because of the 
carbon cost of extracting and processing 
materials such as steel and concrete. When 
those materials reach the end of their lives, 
that generates a huge amount of waste. 

The most effective way to reduce 
construction’s impact is to avoid building 
afresh wherever possible by retrofitting old 
buildings. This is the aim of initiatives such 
as the Re:fit scheme, originally developed 
by the Greater London Authority in 2009 
and now being rolled out across England 
and Wales. In London, its aim is to introduce 
energy-efficiency retrofits in 4O per cent 
of the city’s publicly owned buildings by 
2025. When buildings do need to be 
knocked down, we must move away from 
the current practice where everything, 
including concrete foundations, is ripped 
out - something that often isn't necessary, 
says engineer Rebecca Lunn at the 
University of Strathclyde, UK. And what 
is removed needs to be reused where 
possible. One organisation working on 
this is the Dutch non-profit Madaster 
Foundation. It has created a “material 
passport” that registers the materials used 
in a building, meaning people can plan to 
reuse them at the end of the building's life. 

Using more sustainable construction 
materials in the first place would also help. 
Low-carbon concrete, high-tech wood 
products and even fungi-derived insulating 
floor tiles are among the alternatives being 
developed. Finnish company Betolar makes 
bricks and other materials from mining and 
forestry waste. It gets around the varying 
composition of these waste streams 
by using a machine-learning algorithm 
to constantly tweak its recipe. 

But there is a major hurdle to using new, 
sustainable building materials, says Lunn. 
Insurance companies are often loath to 
cover buildings made with innovative 
materials whose long-term performance 
isn’t guaranteed. Lunn reckons the 
way forward is to install sensors in 
buildings that monitor the performance 
of materials in real time, and give early 
warning of any degradation. “We need 
an insurance industry that will accept 
some level of risk,” she says. 
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But the idea of biodegradability 
that this is based onis a slippery 
concept. “People consider these 
biodegradable materials 
environmentally ‘OK’; like, they 
magically disappear,” says Paola 
Fabbri at the University of Bologna 
in Italy. “But that is absolutely not 
the case.” Many materials labelled 
as biodegradable or compostable 
typically won't break down unless 
they are subjected to industrial 
composting conditions, meaning 
high humidity, temperatures of up 
to 70°C and a special cocktail of 
microbes. Biodegradable plastics 
tossed into landfill can still last a 
very long time. 

Whether such materials really 
are environmentally friendly 
depends on how they are sourced, 
how intensively they must be 
processed and whether they 
are eventually recycled or end 
up as waste. A rare few come up 
trumps, says Fabbri, such as 
biopolyethylene, a material 
derived from plants such as corn 
that is chemically identical to the 
stuff made from crude oil. In most 
cases, things are less clear-cut. 

In 2018, Fabbri completed a 
two-year study for the European 
Union that identified 20 promising 
bio-based starting materials, 
including nanocellulose, which can 
be used for applications ranging 
from antimicrobial films to medical 
scaffolds, and lignin, the main 
molecular component of wood. 
Several companies already make 
things like pots for cosmetics from 
wood industry waste streams. 

An alternative might be 
“infinitely” recyclable plastics. 
What's thought to be the first 
example, called PBTL, was 
developed by Eugene Chen at 
Colorado State University in 2020. 
Suitable for things like packaging, 
car parts and construction 
materials, at the end of its useful 
life, it can be heated to 100°C 
in the presence of a catalyst to 
break it down into fresh polymer. 
With efficient waste collection 
systems - far from a given - such 
materials would be a truly circular 
solution. 
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to power 6000 homes. In Esholt, UK, the 
company Yorkshire Water is aiming to apply 
circular principles to the treatment of sewage, 
for example by piping waste water through an 
on-site computer server farm to cool it, rather 
than using the more conventional electric fans 
and air conditioning. 

But ifthe wheels of a more circular economy 
that uses less virgin stuff are slowly starting 
to turn, and can be accelerated with the right 
incentives and regulatory frameworks, there is 
a different, far more fundamental shift that 
people have only just begun to talk about 
seriously: making and using less stuff entirely. 

This is what’s known as a “performance 
economy”, a term introduced by architect 
Walter Stahel in the 1990s to express a way of 
doing things that prioritises not making ever 
more stuff, but meeting societal needs. It often 
means replacing ownership of goods with 
renting or sharing. Braungart sees it as a way 
forward. Imagine a carpet maker, he says, that 
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switches to becoming more like a “flooring Apple's Daisy robot sorts iPhone 
insurance” company. Customers pay a small components for recycling 
regular fee, and companies lease them 
flooring with a guarantee that they will keep a fixed price and Philips makes sure it always 
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Itis a principle already embodied in car- fleets, for example in aviation. 


sharing companies such as Zipcar. These can be A wholesale switch to this model implies 
thought ofas a shift from selling carstoselling ahugeshift of jobs from manufacturing to 

a service that meets the need for mobility. maintenance and repair, an upheaval that 
Electrical goods company Philips now sells would need careful management. That may 
lighting as a subscription service to hotelsand be one reason why conversations about the 
office blocks. The managers ofaproperty pay performance economy aren't yet being fully 


oe 


iy 
FOUR THINGS 
_WE CAN ALL DO 
There are various ways wedding get-ups. If multiple 
that we as individuals Clothing uses vast amounts people can share items that they 
can contribute to a more of resources in our take, make, don't need to use all the time, the 
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embraced by political leaders (see interview, 
right). But some people aren’t entirely 
convinced by the underlying principle. Martin 
Charter at the University for the Creative Arts 
in London points out that although providing 
a “service” sounds intangible, it still requires 
physical stuff: the offices, phones and vehicles 
needed to support the people who would 
repair washing machines, for example. 

Fixing things yourself or perhaps using 
local repair services might be a better option 
than renting goods, says Charter, especially 
when it comes to household goods, which 
many people feel they still want to own 
outright (see “Four things we can all do”, below 
left). Repair Cafés, where volunteers fix goods 
that members of the public bring in, are one 
innovation that aims to satisfy that need. 
Since the first was established in 2007 in the 
Netherlands by sustainability enthusiast 
Martine Postma, they have spread to many 
countries, with more than 100 in the UK alone. 

However hard it may be to achieve 
behavioural change, there is no longer much 
doubt that moving to a more circular economy 
is what the planet needs — and it will take more 
than just switching to a different bag or 
eschewing plastic straws. In 2019, the UN’s 
International Resource Panel, which monitors 
the world’s use of materials, produced its 
Global Resources Outlook, which assessed the 
probable impact of moving to a resource- 
efficient material economy. It compared two 
scenarios: one in which material use trends 
continue in the manner as in the decades up to 
2015, and the other in which comprehensive 
policies are enacted to reduce our use of virgin 
resources. 

In the business-as-usual scenario, global 
resource extraction roughly doubles to 
190 billion tonnes per year by 2060 and the 
world’s carbon dioxide emissions also double 
to 70 billion tonnes per year. In the more 
circular scenario, global resource extraction 
is kept to 143 billion tonnes by 2060 and global 
CO2 emissions drop to just under 5 billion 
tonnes. Crucially, the report also concludes 
that people’s standard of living can continue 
to rise in a circular economy. That is perhaps 
the vicious circle that most needs to be broken 
on our way toa more sustainable future: the 
idea that we can prosper only by using ever 
more stuff. # 


Joshua Howgego is a features 
editor at New Scientist 
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Interview: Janez Potocnik 


‘The circular economy is 
a driver of wider change’ 


Reducing our demand for stuff is central to visions 
of a sustainable future, says Janez Potoénik, 
co-chair of the International Resource Panel (IRP) 


Joshua Howgego: What does the circular 
economy mean to you? 

Janez Potoénik: | think the nicest definition was 
given decades ago by one of the founders of this 
idea, Walter Stahel, who said a linear economy 

is like ariver and a circular economy is like a lake. 
More specifically, it's about keeping resources 

in production and keeping consumption cycles 
going for as long as possible, and keeping their 
value high. |see the circular economy as an 
instrument, a way of decoupling economic growth 
from resource use and environmental impacts. 


How important is it in your work? 

At the IRP our focus is on managing natural 
resources in the most sustainable way. Sometimes 
people talk about “resource efficiency”, but that's 
really just about how to improve the current 
economic model. The circular economy is more 

of asystemic driver of wider change and that's 
why it is becoming quite central to our work. 


You've given speeches connecting 

the circular economy with meeting 
climate goals. How can it help? 

If you want to address the climate challenge, 
you need to use all the policy armoury at your 


PROFILE 

Janez Poto€énik is an economist and 
politician who served as European 
commissioner for the environment from 
2010 to 2014. Since 2014, he has 
been co-chair of the UN's International 
Resource Panel, which provides 
evidence-based advice on how to better 
manage Earth's material resources. 


disposal. At the moment, we're concentrating 
on supply-side solutions, how we produce 
things. Energy is considered the most important 
sector because it produces so much of our 
greenhouse gas emissions. 

But we must look at the demand side too. 
Imagine you live in a world where we have 
abundant, cheap renewable energy, but you 
also have current models of production and 
consumption in sectors like clothing, housing 
and other consumer goods. How can we 
transform these sectors so that we meet 
human needs in a more sustainable way ° 
Let me give you the example of steel. 
Normally we ask: how can we make the 
steel-making process more green? But from 
the demand side, you might instead think that 
alot of steel is used to meet the human need 
for mobility. Can we design the system of 
mobility in a different way so that we use, Say, 
half as many cars and so a lot less steel? This 
iS areally important way of thinking to help us 
reduce our use of resources and therefore 
Our emissions too. 


Do politicians get the importance 

of the circular economy? 

| talk to ministers and [EU] commissioners. They 
pretty much understand the story and the need 
for change. But the response you get is different 
depending on how you introduce the ideas. 

As long as you talk about resource efficiency 

or cleaning up production, it's easier, because 
it's attractive for the business sector. But when 
you talk about different ways of meeting 
human needs, perhaps with lower quantity of 
production, that becomes more problematic. 
Replacing combustion engines with electric 
motors is an easier part of the debate than how 
many cars we really need to deliver mobility. 


Do you think we will make the shift 

to acircular economy? 

If we look at the challenges, then things look 
quite gloomy. So my response is: please don't ask 
me that! But seriously, | am always an optimist 
because optimists live longer and better lives. 
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Features Interview 


The muon 
wrangler 


Precision measurements of a 
misbehaving particle might be on the 
Cusp of revealing unknown physics, 
Alex Keshavarzi tells New Scientist 


of a gnawing anomaly in the behaviour 
of a mysterious fundamental particle, 

the muon. Muons are the heavier cousins 
of the electrons that run though power lines 
and bring our devices to life. But when we 
study muons’ properties in granular detail, 
the results differ ever so slightly from 
predictions. Far from being a worry, this 
anomaly is cause for major excitement. 

The so-called standard model -—a list 
of the fundamental particles, their properties 
and associated forces — works incredibly 
well, as far as it goes. The trouble is that most 
physicists believe it paints an incomplete 
picture. There must be other particles and 
forces out there, but despite our best efforts, 
we haven't been able to unmask them. 

The muon anomaly could be a window 
to this hidden world. Its prediction-defying 
behaviour is thought to be a sign that it is 
interacting with some undiscovered particle. 
But because the measurements of the muon 
are so incredibly subtle, it has long been 
frustratingly unclear whether the anomaly 
is real—it could bea statistical fluke that 


F OR decades, physicists have been aware 
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will fade away on closer inspection. 

Soon, we should find out. Using a ring of 
magnets the size of a house, the Muon g-2 
experiment at the Fermi National Accelerator 
Laboratory (Fermilab) near Chicago, Illinois, 
is probing their properties like never before. 
Alex Keshavarzi is on the experimental 
team of Muon g-2, based at the University 
of Manchester, UK. He told New Scientist 
about the magic of muons, the big questions 
they could answer and what it is like to be 
propelled onto international TV news. 


New Scientist: Why are we so sure that 

there must be some “new physics” out 

there to be discovered? 

Alex Keshavarzi: In physics, there are four 
main unknowns. There’s the dark energy 
problem and the dark matter problem, 

these two things which we can see by their 
effects but can’t identify. There’s the need to 
amalgamate gravity with quantum mechanics. 
Then there is the funny something that went 
on in the first 3 minutes after the beginning 
of the universe, which somehow created an 
imbalance between ordinary matter and 


antimatter. Everything we know about physics 
suggests that matter and antimatter particles 
are always created in equal proportions, so 

we expect this happened at the big bang. The 
problem is that every constituent of matter 
that we see around us-— ourselves, the sun — 
everything is made almost completely of 
normal matter. In the time it takes to make 
acup oftea, all the antimatter in the universe 
disappeared and we have no idea why. 


So we think there are undiscovered particles 
that could explain these mysteries? 

It seems that at least some of the explanation 
must involve new forces or particles. Dark 
matter, for instance, must be a particle that 
doesn’t interact with light. There are two ways 
to look for this stuff. At particle accelerators 
such as CERN’s Large Hadron Collider near 
Geneva, they smash particles together and 
see what falls out. It’s a bit like, if you wanted 
to know how a clock works, you could smash 
it apart and look at the bits that fall out on 
the table. But the CERN experiments haven't 
detected anything unexpected yet. An 
alternative way is to listen very intently 


JENNIE EDWARDS 


to the clock so you can hear the ticks and the 
gears turning. That second way of doing things 
is called a precision measurement experiment 
and that’s what we’re trying at Muon g-2. 


Why are muons so interesting? 

The best way to think of a muon is that it is 
very much like an electron, the particle that 
is present in all atoms. Muons have all the 
same properties as electrons —except they are 
around 200 times heavier. In the 1900s, we 
revolutionised technology by understanding 
the electron and how to manipulate it. The 
muon is exciting because it’s another particle 
we could learn to manipulate. That could be 
useful in terms of technology, again, or in my 
field, particle physics, as a way to understand 
how the universe is put together. 


We don’t find muons just lying around though. 
A person has something like 30 muons 
shooting through them at any given moment. 
So they are common, but perhaps not by 

the standards we’re used to. The thing is, the 
electron has an infinite lifetime. But muons 
live for only one-500,000th ofa second. 


The reason they are so widely studied is that, 
thanks to their mass, they have more energy 
and so they should interact more strongly 
with other heavy particles that might be out 
there. They’re a useful tool because they might 
help us get a glimpse of other particles that 
we couldn’t see via electrons. 


How do we get a muon to hang around 

long enough to study it? 

One of the tricks is to speed it up, which gives 
it more energy. Special relativity kicks in and 
you get atime dilation effect, like you see at 
the edge of a black hole. At Muon g-2, we speed 
the particles up so they have a lot more energy, 
taking their lifetime from 2 microseconds to 
60 microseconds. 


What exactly are you studying at the 

Muon g-2 experiment? 

The muon has this quantum property called 
spin, which you can think ofas like its own 
internal bar magnet. If you put that ina 
magnetic field, it will precess—like the way a 
compass needle turns if you are at the north 
pole. At the same time, ordinary empty space 


can, according to the rules of quantum 
mechanics, have what we call virtual particles 
pop up quickly out of nothing and then 
disappear. It’s because empty space has a 

tiny amount of energy and this can be briefly 
converted into these virtual particles. It turns 
out that the rate at which the muons’ spin 
precesses is determined by these virtual 
particles. We can calculate to incredible 
precision what that number should be. 


When did we first twig that there might be 
something funny going on with muons? 

We have had hints since the early 1990s. The 
first Muon g-2 experiment at the Brookhaven 
National Laboratory finished in 2003 and 
showed that there was a disagreement 
between the predicted and observed numbers. 
In physics, we look for a result that has what 
we call a five-sigma significance, ora1in 

3.5 million chance that the result could have 
been obtained by chance. At this stage, we 
were only at four sigma. 


That's where your new experiment comes in. 
Yes, we’re measuring to a much higher > 
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REIDAR HAHN/FNAL 


The hunt for new physics 


next month newscientistlive.com 


precision, trying to figure out whether this can J// 


be heralded as the discovery of new physics or 
not.Ilam based in Manchester now, but worked 
at the experiment in the US for a few years. You 
do have a moment of awe and wonder when 
you see the thing. There’s this blue ring in the 
middle, whichis where the muons are stored. 
That’s 20 metres across and you can go and 
stand in the middle. What always impressed 
me the most when I stood there was how 

you have 20 or 30 different electrical and 
experimental systems that all have to work 
together, to the nanosecond, with exactly 

the right power and sensitivity. 


You released an important result in April 2021. 
Would you tell us about it? 

We actually knew about it a month earlier. 
In particle physics experiments, it’s really 
important to eliminate any element of 
conscious or unconscious bias. So we apply 
athing called blinding, which means all the 
numbers we’re working with are offset by 
some factor that is known only by a handful 
of people. We do the analysis, but we can’t 
see whether the numbers are pointing in 
any direction as we do it. 

At the end of March 2021, we had an 
unblinding ceremony where the people that 
had hidden the offsets bring them back and we 
get the result out. I have to admit, I was really 
nervous. The new physics is the more exciting 
thing andI was hoping for that. And then 
we found that the anomaly was still there, 
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Alex Keshavarzi will speak at New Scientist Live 


Ss @At Fermilab, near 


We have to push 
for precision so 
there is no shadow 
of a doubt” 


and we had increased the probability of it 
being real. There is now only a1in 40,000 
chance of this being a fluke. It’s like doing 

15 coin tosses in a row and getting all heads — 
possible but incredibly unlikely. What really 
struck me was the global interest it got. Not 
being an experimental lead, I didn’t get on 
the BBC. But I did get on late-night Turkish 
news and on the German news. 


Did they ask any good questions that 

I should pinch? 

A lot of people were trying to steer me 

towards saying something about how this 

is the biggest revolution in science since Albert 
Einstein. I had to be really careful and say, 

well, no, we haven't discovered anything yet. 


When might we be at that point? 

The result that we released in April was 

based on one year’s worth of data that we took 
in 2018. As of now, we are on our fifth year of 


REIDAR HAHN/FNAL 


Chicago, muons 
zip around a ring 
in a search for 
new physics 


data-taking. So we already have three to four 
more years and the instrumentation has been 
improved along the way. Ifthe measured value 
stays the same and our measurement just gets 
more and more precise, then we should reach 
that five-sigma level with our experiment. 
We'll release another result at roughly the 

end of 2022 and we might get there at that 
point. We should have the final results of the 
experiment within five years and that will be 
the real decider. We have to push for precision 
so there is no shadow ofa doubt about any 
claims of new physics. 


If the result is real, what would it mean? 

It would mean that there are some virtual 
particles out there that we don’t know about 
yet. Ishould add that our experiment is 
sensitive to virtual particles, but any particles 
that appear in this way would also exist 
independently, out there in reality. Our 
experiment won't tell us what those new 
particles are. It could be perhaps a candidate 
dark matter particle, maybe mediated by a 
new force, or some new particle that could 
explain the asymmetry between matter and 
antimatter. Other experimentalists would 
then need to take our data and go and make 
more specific searches for the particles. But 
it would be the first time we could say, OK, 
we've definitively discovered new physics. 


Interview by Joshua Howgego, a feature 
editor at New Scientist 
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The Fighting Dragons of Ara 


See how you can bring the beauty of the universe into 
your home! Simply scan the QR code or head to 


www.galaxyonglass.com 


The back pages 


Puzzles Almost the last word Tom Gauld for Feedback 

Try our crossword, Are any animals New Scientist Lessons in love from 

quick quiz and aware of their own Acartoonist’s take crypto ownership 

logic puzzle p53 mortality? p54 on the world p55 and face masks p56 
Citizen science 


Layal Liverpool is a science 
journalist based in Berlin. 
She believes everyone can 
be a scientist, including you. 
@layallivs 


What you need 


Asmartphone with the 
iNaturalist app installed 


Access to nature 


Citizen science appears 
every four weeks 


Next week 
Science of cooking 
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Twisteddoodles 
for New Scientist 
Picturing the lighter 
side of life p56 


Amateur naturalists wanted 


Reconnect with nature and contribute to biodiversity research 
through iNaturalist, says Layal Liverpool 


ONE of my New Year’s resolutions 
was to spend more time outdoors, 
in nature. Inevitably, there are 
apps for that, and the one I decided 
to try allows me to contribute to 
scientific research. 

The iNaturalist smartphone app 
lets you photograph wild plants 
and animals and, aided by the 
app’s user community, identify 
species you find. Biodiversity and 
conservation scientists can access 
and analyse photographs the app 
deems to be “research grade”. 

You can also use iNaturalist 
to find online nature groups or 
citizen science projects in your 
area so you can contribute photos 
and data directly to them too. lam 
currently in the Netherlands, sol 
have been sharing my photos and 
observations with the Biodiversity 
of Netherlands group in the app. 

My first observation was of 
what I believe to be marram grass 
(genus Ammophila), which I 
spotted on coastal sand dunes 
in The Hague. The app told me 
that this grass (pictured above) 
can survive extreme winds 
and shifting sand thanks to its 
extensive underground stem 
system. Indeed, the grass helps 
to form and stabilise dunes, 
which are natural flood barriers. 

Iam stilla beginner on the app, 
soI don’t think my observations 
have led to any major scientific 
discoveries (yet). But iNaturalist 
users have collectively contributed 
to plenty of research findings. 

Arecent analysis of 2700 photos 
uploaded to the app helped to 
suggest a connection between 
temperature rise and dragonfly 


wing colouration in North 
America. Climate change seems 

to be making male dragonflies less 
darkly coloured, possibly to reduce 
overheating in the sun. But this 
alteration may also make them 
less appealing to females. 

Other research using data from 
iNaturalist found evidence ofa 
decline in butterfly numbers in 
the western US, also associated 
with global warming. 

In addition to tracking the 
impacts of climate change on 
wildlife, photos uploaded to 
the app have also contributed 
to the identification of rare or 
even completely new species. 

A photograph ofa red-and-black 
frog uploaded by an iNaturalist 
user in Colombia in 2013 was 
subsequently identified as a 
previously unrecognised species, 


now called Cassidy’s poison dart 
frog (Andinobates cassidyhornae). 
And, in 2019, uploaded photos 

ofa giant fish found washed up 
ona beach in California helped 
researchers identify it as arare 
hoodwinker sunfish (Mola tecta). 

The app offers a fun way of 
learning about plants and animals, 
both around the world and in your 
own locale, while also potentially 
contributing to exciting research. 
Using it has certainly made me 
pay more attention to and better 
appreciate the wildlife in my 
immediate environment. 

Sadly, it hasn’t helped with my 
other New Year’s resolution — to 
spend less time on my phone. ff 

These articles are 
ia posted each week at 
newscientist.com/maker 
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The back pages Puzzles 


Quick crossword #101 Set by Richard Smyth 


JE 4848 084 


ita ee 
Jn hee 


ACROSS 
1 Construction on the Colorado 
river, opened in 1936 (6,3) 
6 Cytoskeleton protein (5) 
9 Weapon that uses electromagnetic force 
to launch high-speed projectiles (4,3) 
10 Auto-rickshaws (3-4) 
11 Lays eggs; reproduces (6) 
12 Single-track passenger transport (8) 
14 i(4) 
15 Devolution of tasks or processes 
to machines (10) 
18 Ethanol or hydrogen peroxide, 
for example (10) 
20 ___acid,C.H,N,O. (4) 
23 Small fly; common vector for 
malaria and yellow fever (8) 
24 Sildenafil brand (6) 
26 Bony casing for the human thorax (7) 
27 Philosophical term describing knowledge 
independent of experience (1,6) 
28 Random number generator used to pick 
Premium Bond winners in the UK (5) 
29 Elementary particle, t (3,6) 
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Answers and 
& |_| E the next cryptic 


rl | | | | 
next week 


DOWN 

City destroyed in 1945 

by the first atomic bomb (9) 

Oxidising agent (7) 

Mechanical energy device (6) 

1965 sci-fi novel by Frank Herbert (4) 

1927 sci-fi film by Fritz Lang (10) 

Royal Navy flagship launched 

in 1981 (3,5) 

7 Tidal wave (7) 

8 Of thenose (5) 

13 Non-resident receiving 
hospital treatment (10) 

16 Blinking (9) 

17 Of geometric curves, to touch; to kiss (8) 

19 Treaty restricting the experimental 
use of nuclear weapons (44,3) 

21 Common yellow wildflower, 
Jacobaea vulgaris (7) 

22 _ Curie, husband of 23 Down(6) 

23 __ Curie, wife of 22 Down (5) 

25 Island of Hawaii, known for the 
longest rain shower in history (44) 


OuUFWN 


_ Our crosswords are now solvable online 
newscientist.com/crosswords 


Quick quiz #138 


1 The ancient civilisation of Elam 
was primarily situated in what is 
now which modern-day country? 


2 In botany, what is the embryonic 
leaf of seed-bearing plants called? 


3 Which measurement system 
was introduced in 1960? 


& Who is credited with naming the 
medical conditions “leukaemia’, 


“thrombosis” and “embolism”? 


5 How many moons in our solar 
system are bigger than Mercury? 


Answers on page 55 


Puzzle 
set by Zoe Mensch 
#154 Party line-up 


“So, Maureen, how electable are they?” 
asked Tariq, the local party chairperson, 
counting up the number of people on the list 
of possible candidates for the by-election. 


“It's good news and bad news. The 

good news is that I have looked into their 
backgrounds and discovered that eight of 
them have proven leadership skills, seven 
of them have been completely honest about 
their expenses, and six of them are always 
loyal to the party when they tweet.” 


“Good. And because | know how many 
candidates there are, | can be certain that 

at least one of them must have all three of 
these virtuous traits! What's the bad news?” 
“Um, well you are right, but unfortunately 
there is only one candidate who has all three 
virtues — and it is your nemesis Judy Prim.” 


How many candidates are there in total? 


Solution next week 
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The back pages Almost the last word 


Impending doom 


Do any animals, other than 
us, have an awareness of 
their own mortality? 


Gerry Cannon, via Facebook 
Why else would they 
flee from a predator? 


Chris Bailey, via Facebook 

They instinctively avoid threats 
because of learned and passed-on 
behaviour, but have no conception 
of mortality. 


@gws_al, via Twitter 

All animals have an innate 

sense of mortality. Fight or flight, 
they all want to live another day. 
Whether they are actually aware 
why, I can’t answer. 


@ariyanmalik4og, via Twitter 
For any living system to be aware 
of complex thoughts such as 
their own mortality, they must 
exhibit a level of conscious 
complexity that allows for 
awareness of such thoughts. 


“The notion of the 
inevitability of death 
requires knowledge 
accumulated and 
passed down through 
generations” 


Susana Monso 
National Distance Education 
University, Madrid, Spain 
What does it mean to have an 
awareness of one’s own mortality? 

We could take it to mean 
understanding that you will 
inevitably die, that this is an 
unavoidable consequence of 
being alive. Understood like this, 
it is unlikely that non-linguistic 
animals can be aware of their 
mortality, because the notion 
of the inevitability of death 
seems to require knowledge 
accumulated and passed 
down through generations. 

None ofus has direct proof 
that everyone dies. We only know 
this because we have been told. 
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This week’s new questions 


First is the worst Whenever! cooka pikelet, pancake or 
fritter, the first batch tastes and looks worse than the rest. 
Why is this? Fraser Webbon, Aukland, New Zealand 


Flat Earth Ifthe world were flat, how far away woulda ship 
need to be to “disappear” from sight? Emily Sheepy and 
Haritos Kavallos, Blainville, Québec, Canada 


Without language, it is difficult to 
see how this idea could be reached. 
There is, however, a second, 
less-demanding sense in which, 
say,a monkey might have an 
awareness of its own mortality. 
This is the notion, not that it 
will die, but that it can die. That 
is, the idea that this is something 
that could happen to it, but not 
inevitably so. The notion of 
potential mortality could in 
principle fall within the reach of 
non-linguistic animals, because 
it can be acquired solely on the 
basis of personal experiences. 
How might our monkey reach 
this notion? It is implausible that 
it would spontaneously conclude 
anything about its own potential 
mortality; instead, an animal 
could only come to grasp this idea 
by first understanding something 


about the mortality of others. 

For instance, it might gather that 
sometimes its fellow creatures 
stop moving and doing the things 
they usually do, ina way that is 
different from when they fall 
asleep. It may come to associate 
this change of state with certain 
preceding events, such as falling 
from atree or encountering a 
leopard, to the extent that it comes 
to expect that result when one of 
its kin falls froma tree or 
encounters a leopard. 

With enough of these 
experiences, coupled witha 
degree of self-awareness, the 
monkey may start to comprehend 
that the same thing could happen 
to it, ifit were involved in those 
events. This might not engender 
existential angst, because the 
monkey could feel safe so long 


Want to send us a question or answer? 
Email us at lastword@newscientist.com 

\ Questions should be about everyday science phenomena 
Full terms and conditions at newscientist.com/lw-terms 


Why does the first of a batch 
of pancakes always turn out 
worse than the rest? 


as it stays away from big cats 
and takes care when sitting 

on branches, but it still implies 
some understanding of death. 


@carlmateta, via Twitter 

Where I live, if you slaughter a cow, 
other cattle bellow at the sight and 
sometimes resist moving away. 


@HeXiang125, via Twitter 
You are asking the wrong 
animals this question. 


Rousing stuff 


Why does stretching and yawning 
after waking up feel so pleasant 
and what are the benefits? 


Marie Ayres 
London, UK 
The stretching you do after waking 
isn’t really stretching. Itisa 
process involving the nervous 
system called pandiculation. 
Yawning is also pandiculation. 
The process happens in three 
stages: contraction, release and 
then lengthening of the muscles 
to their natural resting length. 
Itis the release of tension, 
the sensation of the muscles 
softening, that feels so good. 
Pandiculation on waking 
resets the tension and resting 
length ofthe skeletal muscle, by 
activating the spindles — sensory 
receptors located within the 
skeletal muscles. Its purpose is to 
prime the muscles for movement. 
Cats sleep alot and can often 
be seen pandiculating afterwards 
by extending their backs and 
pushing their front legs forwards. 
This prepares their muscles for 
action, to run away from a dog 
or to pounce on prey. For humans, 
it helps us to wake up and walk to 
the kitchen to put the kettle on. 


David Simpson 

Yateley, Hampshire, UK 

A friend and I discussed this 
some 40 years ago, because he 
contended that all humans, cats 


Tom Gauld 
for New Scientist 


GUYS, | NEED YOU TO DROP 


EVERYTHING YOURE WORKING 


ON AND ASSIST WITH MY 
“KILOMETRE-HIGH BALL 
OF STRING” PROJECT. 


and dogs yawn and stretch. 
His argument fell apart because 
I don’t do this. I wake, then look 
at the clock and, if it is after 5am, 
I get up. No stretching or yawning 
is involved. However, talking 
or writing about yawning 
does cause me to... yawn. 


Diamond Sutherland 
Waukee, Iowa, US 
Ihave no doubt that there are all 
sorts of amazing things going on 
when people stretch on waking. 
However, even with those 
benefits, not all of us are as lucky 
with our bodies. IfI stretch first 
thing, it does nothing except send 
alarm bells that I have caused pain. 
It took me years to learn that it was 
OK to slowly ease into my body. 


Factual evolution 


When does a theory become 
a fact and who decides? (cont'd) 


Stephan Gyory 

Sydney, Australia 

While all the previous responses 
(1 January) to this question 


“Cats sleep alot and 
often pandiculate 
afterwards by 
extending their backs 
and pushing their 
front legs forwards” 


correctly explain how theories 
never become facts, they refer to 
the phenomena being explained 
by theories as facts. 

It is erroneous to use the word 
fact here. There are no objective 
facts to explain, just repeatable 
observations. A theory doesn’t 
explain “one or more facts”, as 
previously stated. It seeks to 
explain one or more observations. 
Many observations are repeatable 
and seem to constitute facts in our 
limited experience; such as the 
sun rising every day. Except, say, 
if you are in the Arctic in winter 
or visit our solar system in the far 
future when the sun has gone. 


Eric Kvaalen 

Les Essarts-le-Roi, France 

I disagree with the previously 
published responses to this 


SIX MONTHS EARLIER... 


GUYS, | NEED YOU TO DROP 
EVERYTHING YOU'RE WORKING 
ON AND ASSIST WITH MY 
“MIND- CONTROL OF HUMAN 
SCIENTISTS” PROJECT. 


question. A theory is actually 
speculation about what might 

be true. Anda theory can become 
a fact. Nicolaus Copernicus, or 
Aristarchos of Samos before 

him, for example, had a theory 
that Earth goes around the sun. 
We now know that this is a fact. 


Mike Follows 
Sutton Coldfield, West Midlands, UK 
A scientific law can be taken as 
fact, whereas a theory isn’t so 
clear-cut. Laws allow us to make 
specific predictions, given certain 
initial and boundary conditions. 
They are often empirical, based 
on observations. In contrast, a 
theory provides the most logical 
explanation or our best current 
understanding ofa phenomenon. 
Laws tend to have a longer 
shelf life because they are based 
on observations and not on our 
sometimes flawed interpretation 
of them. For example, Johannes 
Kepler’s laws of planetary motion 
were developed in the early 1600s 
and are still valid today, but his 
explanation, based on musical 
harmonics, was quickly rejected. ff 


Answers 


Quick quiz #138 
Answers 


1 Iran 

2 The cotyledon 

3 The International System 

of Units, also known as Sl units 
4 Rudolf Virchow 

5 Two: Ganymede and Titan, 
which orbit Jupiter 


Cryptic crossword 
#76 Answers 


ACROSS 1 Spambot, 5 Therm, 

8 In-law, 9 Buffets, LO Turbojet, 
11 Cyan, 13 Winged, 14 Wintry, 
17 Loop, 19 Honeypot, 22 Cassini, 
23 Adorn, 24 Basil, 25 Expunge 


DOWN 1 Swift, 2 Aileron, 

3 Bowl over, & Tablet, 

5 Tofu, 6 Emery, 7 Masonry, 
12 Time warp, 13 Wolf cub, 
15 Typhoon, 16 Docile, 

18 Oasis, 20 Tense, 21 Vial 


#153 Tightwad’s safe 
Solution 


The safe code is 9075461328. 
The key clue is that the digits O to 
9 are all used along the top and 
side of the grid. O times anything 
is O, so the second column must 
all be Os. One times anything can 
only have one digit, so the only 
place for 1 is the second row. Two 
times any single digit is even and 
is less than 20, so the only place 
left for 2 is the fourth row. And 
since three times something is 
less than 30, the third row is the 
only place left for 3. So 5 must be 
the fourth column since one of the 
numbers ends in 5. Similar logic 
leads to all of the other digits. 
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E 
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56 | 40 | 32 


| 18 
72 
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The back pages Feedback 


The eyes have it 


Valentine's Day fast approaches - 
indeed, given the state of many 
postal services, you may thankfully 
already be hearing its Doppler- 
shifted whoosh to lower frequencies. 
This can only mean the world 
is agog for the latest top tips on 
love and dating from Feedback’s 
stationery cupboard-cum-boudoir. 
Giving us all hope in these uncertain 
times is a paper from Farid Pazhoohi 
and Alan Kingstone at the University 
of British Columbia in Canada, thrust 
through our door by an attractively 
half-masked colleague, entitled 
“Unattractive faces are more 
attractive when the bottom-half 
is masked, an effect that reverses 
when the top-half is concealed”. 
Feedback likes papers with titles 
that say it like it is. We delve further 
only to confirm that mask-wearing 
doesn’t enhance the attractiveness 
of faces already deemed highly 
appealing. Given beauty is in the 
eye of the beholder, we can only 
wonder why we didn’t all seize 
the evolutionary benefits of 
mask-wearing long ago. We can 
only surmise that, if inclined to act 
on any impulses, masks would start 
getting in the way at some point. 
Anice touch is that wearing a 
mask on the top part of your face, 
covering your eyes, makes highly 
attractive faces less attractive - 
but has no effect on the perceived 
attractiveness of less attractive 
faces. Noted, but we humbly submit 
that, as a mating strategy, this is 
both undesirable and impractical. 


Love in the time of crypto 


“Owning cryptocurrency may 
make you more desirable on the 
dating scene, study finds”, reports 
CNBC, meanwhile. Feedback 

also likes a good study that finds, 
especially when, for example, the 
study doing the finding that “33% 
of Americans said they would 

be more likely to go ona date 
with someone who mentioned 
crypto assets in their online 
dating profile” is sponsored bya 
cryptocurrency trading platform. 
What’s more, “nearly 20% of 
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singles would be more interested 
in you romantically if you set an 
NFT as your profile picture ona 
social platform or dating site”. 

“Non-fungible token”, we 
helpfully supply. Rapid, snarky 
reactions on a social media site 
famed for rapid, snarky reactions 
included “In the metaverse tho... 
lmfao”. Of course, in the metaverse, 
we will all be wearing those eye 
masks, which may make things 
easier, or not. 


Um-tiddly-um 


Talking chemistry, Jim Ainsworth 
has been amusing himself by 
finding chemical elements that 
didn’t make it into the periodic 
table, and therefore our fiendishly 
difficult Christmas word search. It is 
an exhaustive, not to say exhausting 
list, encompassing, among many 
others, premium (a top element), 


superbium (even topper), tedium 
(long half-life), imodium (essential 
in some diets), pandemonium 
(unpredictable properties) and, 
verging dangerously on satire, 
putinium (few electrons, probably 
rigged) and trumpium (lacking a 
truth particle, capable of splitting 

a country down the middle). Thank 
you, Jim. Since you've got time on 
your hands, do try the word search. 


CHEAP 


Speaking of word games, the 
purchase of viral hit Wordle by 
The New York Times — they might 
not want your money, but they 
want your data— prompts Sarah 
Bossanyi to remind us of the low- 
budget version “Bulls and cows”, 
in which two players take it in 
turns to guess each other’s five- 
letter words. “HYENA” or “PHLOX”, 
she suggests, to which we counter 


“UVULA’ or “WLONK”. The rules 
are freely available online, anda 
pen and paper are considerably 
cheaper than somewhere 
northwards of $10 million, 

as Sarah sensibly points out. 


It never rains... 


The weather-weirdening effects of 
climate change are brought sharply 
into focus by an article from ABC 
News sent in by several of you, 
reporting that Country Downs, 
a cattle station in the Kimberley, 
Western Australia, has recorded 
the highest daily rainfall total in 
that state in more than a century. 
After just 17 millimetres of rain in 
all of December, 652.2 millimetres 
were recorded on 1 February, 
sending the Fitzroy river into 
unprecedented spate — “almost 
500,000 megalitres a day” at 
Fitzroy Crossing, we are told. We 
imagine that is quite a lot in our 
favoured fluid scruples. 
Fortunately, we need not leave 
it to our imagination. “Picture a 
Sydney Harbour going under that 
bridge in 24 hours,” the article says. 
With difficulty. This leaves us with 
a description from Michael Salinas, 
a hydrologist at the Bureau of 
Meteorology, of “3,000 Tesla Model 
3s flowing every second”. The tesla 
being a unit of magnetism, we 
are now even more confused. 
We don’t know where these cars 
were swept away from, but we 
imagine somebody wants them 
back, which could possibly be 
achieved using a large magnet. 


Stony-faced 


Richard Hind writes from York, 

UK, under the subject line “A geek 
joke for you!”, reporting that he 
followed his dentist’s advice to 
purchase an electric toothbrush 
for removing calculus, but, having 
bought two to compare, he finds 
he can no longer differentiate. If 
our face seems impassive, it is only 
because of the mask permanently 
covering our visage for the mating 
season — although the words 
Richard Of York Gave Battle In Vain 
spring to mind from somewhere. ff 
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Nornickel, the world’s largest producer of palladium and high-grade 
nickel and a major producer of platinum and copper, announces the 

start of the Palladium Challenge, a contest with a USD 350,000 prize 
fund organised in partnership with the International Precious Metals 

Institute (IPMI). 


The Palladium Challenge is an initiative intended to inspire individuals, 
businesses and academic institutions to invent and design a sustain- 
able use-case that features and increases the demand for palladium. 
The metal is known for its catalytic capabilities and unique physical 
properties, and while it is widely used in the automotive industry as an 
essential component of catalytic conversion, the Palladium Challenge 
seeks to broaden its applications and spark innovation. 


The Palladium Challenge will be judged by an independent panel of 
global experts who will review all submissions. 


The top three projects will receive global recognition and will be 
awarded monetary prizes on September 16, 2022 at the IPMI Annual 
Platinum Dinner in New York City. 
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